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BRASS ROD WITH A SLIGHTLY HARDER CORE than standard rod 
eliminated rejects (that had run up to 15%) for M. ]. Grass 


Screw Machine Products Co., Buffalo. With standard rod, in 
drilling a deep hole on multiple spindle machines, the drill 
tended to wander past the concentricity tolerance. 


SUPERFINE-GRAIN PHOSPHOR BRONZE eliminated fractures in form- 
ing complex variable voltage tap springs (above) used in 
Lionel’s Trainmaster transformers. Lionel had considered substi- 


tuting a costlier alloy but Duraflex* did the job at no extra cost. 
*Anaconda superfine-grain phosphor bronze. 


ROM a base of 93 standard alloys, The American Brass 
Company can provide an almost unlimited number of 
combinations of useful properties. It may take only a minor 
variation in fabrication or annealing in your present alloy 
to make the metal fit your need exactly. Or you may need 
another alloy—perhaps one that is less familiar to you be- 
cause it has had such highly specialized application. So 
when new or unusual problems arise, ask for the help of 
our Technical Department. See your Anaconda representa- 
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surprising poi in 
cost. Talk to the Man from Anaconda 
metals to your specific needs, today. 


LEADED COPPER STRIP (machinability rating 80% 
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; conductivity, 
99% IACS) boosted production, cut over- all costs 25% for True- 
love & Maclean, Wate ‘bury, Conn., in making power transistor 
bases. Adequate production with ordinary electrolytic copper 
would have called for new equipment investment. 





PAY-OFF BARRELS with big coils of brass wire cut down-time 
90% at wire forming machines for West Haven (Conn.) Buckle 
Co. Machines making surgical buckles had used light coils for 
free pay-off; new coils had to be fed in about every hour. 


tive or write: The American Brass Company, Waterbury 20, 
Conn. In Canada: Anaconda American Brass Ltd., New 
Toronto, Ontario. 


ANACONDA | 


COPPER + BRASS + BRONZE «+ NICKEL SILVER * MILL PRODUCTS 
Made by The American Brass Company 


For more information, turn to Reader Service card, circle No. 449 
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Diver wields Monel “vacuum cleaner” 
in one of the world’s most ticklish jobs 


This photograph was taken in a 12- 
million-gallon tank at Miami’s fabu- 
lous Seaquarium. 


Here they have sharks... barra- 
cuda... moray eels... porpoises... 
manta rays ... deep sea creatures 
that few men have ever seen. 


An armed diver feeds them several 
times a day—by hand! On a full 
tummy, even a tiger shark usually 
relaxes. There’s a wary truce on now, 
as the fish watch this diver “sweep 
up” their underwater home with a 
vacuum cleaner of Monel* nickel- 
copper alloy. 


Millions of gallons of ocean water 
must be circulated through the tanks 
each day to keep these sea denizens 


hale and hearty. This warm salt 
water itself is extremely corrosive. 
Besides, it contains sand and debris 
that are hard on metal equipment. 


To prevent breakdowns that would 
endanger the fish — and run main- 
tenance costs skyhigh, too—the Sea- 
quarium relies on Monel alloy for 
pump shafts and impellers... valves 
and valve trim. 


In fact, they depend on Monel al- 
loy wherever they need long, trouble- 


VIN 
NCO. 


TRADE MARE 


67 Wall Street 


free service: in railings, ladders and 
handrails that must withstand salt 
water, spray and sea air... feeding 
baskets ... and, of course, for the 
tank floor vacuum cleaner. 


Do you have a metal problem? One 
where corrosion or some other de- 
structive condition is causing trou- 
ble? Then send now for our booklet, 
Standard Alloys for Special Prob- 
lems. It may suggest a practical an- 
swer to aticklish problem facing you. 


*Registered trademark 
of the International Nickel Company, Inc. 


THE INTERNATIONAL NICKEL COMPANY, INC. 


New York 5, N. Y. 


Nickel Alloys Perform Better, Longer 


For more information, turn to Reader Service Card, circle No. 397 
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..- AT A GLANCE 


A NEW INSULATING MATERIAL, FIBROUS POTASSIUM TITANATE, is promising 
as an effective heat barrier at temperatures up to 2200 F. It shows 
no dimensional change after 6 days’ aging at 1900 F. The developer 
says fibrous potassium titanate might also be useful as an 
electrical and acoustical insulation, a catalyst support, and a 
reinforcement for plastics. Still under development, the material 
is available in limited quantities in blocks, mats and loose 
fibers. (More details next month.) 


ROLLED ALLOY STEEL ARMOR PLATES weighing nearly 50,000 lb each are being 
used on the Navy's newest ships. In making the plates, ingots are 
forged, kneaded and squeezed under high pressure before rolling. 
After rolling, the plates are annealed to prevent flaking. The 
producer says the plates have higher ductilitv and more toughness 
than conventionally rolled armor plates. 


A HEAT RESISTANT SILICONE ADHESIVE for bonding stainless steel to itself 
and to other materials is said to withstand long-time exposure at 
temperatures up to 600 F. The modified silicone-epoxy adhesive has 
a tensile shear strength of 700 psi after 200 hr in air at 600 F. 
Research on the adhesive was sponsored by the Air Force. 


ELECTROSTATIC SPRAY PAINTING, now a fairly common production process, 
can be done with a new hand-operated gun. The hand-operated 
electrostatic gun is said to be considerably faster than an air 
gun in spray painting rods, tubes and wires. In spraying other 
items, the gun has a painting rate equivalent to a conventional 
air spray gun. (More details next month. ) 





QUARTZ=REINFORCED PLASTICS may greatly improve strength-to-weight 
ratios and increase the potential payload of space vehicles. 
Quartz reinforcement was made possible by the recent development of 
quartz thread. _ (More deta: 1s in oh agement’ issue. ) 
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reduces internal stresses caused by quenching after heat 
treatment. Chief value of the method is that it provides complex, 
fully heat treated aluminum shapes (particularly die forgings) 
with a low level of internal stress. The method works by 
Superimposing a system of thermal gradients opposite to those 


which created stresses during quenching. Ant 


A COMPOSITE CHROMIUM-NICKEL ELECTROPLATE protects molybdenum metal he 
against oxidation for over 1000 hr at 1800 F and over 300 hr at sty! 
2000 F. Bend tests show the electroplate adheres well to the base rem 
metal. The plated molybdenum has potential use in turbine blades ants 
and similar high temperature parts. (More details ina forthcoming ings 


issue. ) Bic 


FOUR HIGH STRENGTH MILD CARBON STEELS, said to cost up to 35% less than 
Similar steels currently in use, are nowavailable. A new columbium 
treatment plus a reduction in carbon and manganese content are 
said to give the steels a combination of good yield strength, 
weldability and ductility. Potential uses include earthmoving 

equipment, truck frames, railroad cars and pressure vessels. 
(More details next month. ) Mi 


A SPRAYABLE, SOLVENT-FREE EPOXY COATING shows promise as a lining 
material for storage tanks and process vessels. With properly 
designed spray equipment, the coating can be applied in a single 
coat up to 10 mils thick on a vertical surface without sagging. 
According to the developer, the epoxy coating does not bubble even 
in very thick films because volatile components are absent. M 
(More details next month. ) 


ANOTHER EPOXY COATING DEVELOPMENT is a new spray method for applying n 
room-temperature-curing epoxy coatings. A specially designed r 
spray gun mixes reSin and hardener an instant before the mixture ¢ 
is atomized and sprayed. When: pressure on the trigger is released, 
a plunger forces the remaining quantity of mixed resin and 
hardener through the orifice, leaving no material to harden and 

clog the gun. 
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Ant Antics 

All the activities of an ant 
colony can be observed through 
the transparent walls of a poly- 
styrene ant farm. A clip-on top, 
removable for introduction of 
ants, food, water and soil, contains 
a series of holes for ventilation. 


Blood Chilling Device 

A specially designed stainless 
steel heat exchanger provides a 
safe way to cool and rewarm a 
patient’s blood during heart sur- 
gery. Blood is cooled from 98.6 F 
to 81 F in one pass through the 
unit. 


More Exact Meat Balls 

Two identical aluminum die 
castings operated by scissor-like 
handles are used for molding firm, 
uniform meat balls. The device is 
said to save time, at the same time 
eliminating messy hand molding. 


Movable Plastics Eyes 
Custom-made plastics eyes that 
move in the eye cavity like normal 
eyes are now in use. The eyes are 
made from a methyl methacrylate 
resin similar to that used by 
dentists to construct dentures. 


In the Groove 

Two small elements of lead 
zirconate-titanate comprise the 
heart of a new ceramic stereo- 
phonic record-playing cartridge. 


Stainless Steel Umbrella 

A retractable stainless steel 
dome, said to be the first such 
dome ever built, will provide Pitts- 
burgh with an open air stadium 
that can be converted to a weath- 
erproof auditorium at the press 
of a button. The stadium will 
accommodate up to 14,000 people. 


























DUCTILITY 


A CASE IN POINT-—This ninety-six pound casting was made for the 
National Cash Register Co. of Nodulite®, Hamilton Foundry’s ductile iron. 
The casting forms the base for the new Post-Tronic Accounting Machine. 
It measures 3712” by 2312” with sections varying from %4” to 142”. Ductile 
iron was chosen for this part because of its ductility, dimensional stability, 
rigidity, and machinability. 

Ductile iron has most of the engineering advantages of steel yet it can 
be designed with the same flexibility and cast with the same procedures 
used for gray iron. It has high strength: up to 120,000 psi minimum ten- 
sile strength in standard grades. It is tough: Charpy impact strengths up 
to 115 ft.-lbs. in standard grades. It is ductile: elongation is possible up to 
25% after short time annealing. And it is wear resistant: spheroidal graphite 
particles provide for self-lubrication. Hamilton Foundry regularly casts 
60-45-10, 80-60-03, 100-70-03, and 120-90-02 grades of ductile iron 
as well as high alloy Ductile Ni-Resist. 

When new and unusual design problems arise in the selection of metal 
and the casting of parts, you will find that the skill and integrity of your 
foundry is your best insurance that specifications—and delivery schedules 
—will be met. 


GRAY IRON * ALLOYED IRON « MEEHANITE @ ° DUCTILE (NODULAR) IRON © NI-RESIST * DUCTILE NI-RESIST » NI-HARD 





The Hamilton Foundry & Machine Co., 1551 Lincoln Ave., Hamilton, Ohio TW 5-749! 
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Lockheed Aircraft Corp. 








sane 


B. F. Goodrich Industrial Products Co. | 


Phenolic-nitrile adhesive 
bonds aluminum aircraft structures 


The Lockheed Electra prop-jet airliner shown in the 
top photo is said to be the first and fastest of its kind 
built in America. One of the engineering features that 
helped to reduce weight and increase strength was the 
use of a thermosetting phenolic-nitrile rubber adhesive 
for metal-to-metal bonding of aluminum wing and tail 
assemblies, internal panels and other structural parts. 

According to B. F. Goodrich Industrial Products Co., 
the bond obtained is “more permanent and durable than 
that achieved by any other method.” As shown in the 
lower photo, the adhesive is supplied in the form of tape. 
When applied and cured under heat and pressure (350 F 
at 100 psi), the adhesive provides a shear strength 
greater than 4000 psi. In addition, the adhesive, though 
quite hard, is elastic enough to allow for the uneven ex- 
pansion that develops between unlike materials. 

The huge airliner, designed to carry up to 98 passen- 
gers, is 104% ft long and 82 ft high to tip of tail. It has 
a 99-ft wing span and a maximum gross take-off weight 
of 116,000 lb. 
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Irradiated polyethylene 
protects ‘‘wet’’ motor 


Irradiated polyethylene insulation is the key to 
successful development of the new “wet” motor show 
the photo at left. 

According to General Electric Co., irradiated polyethy- 
lene insulation permits windings, bearings and magn a 
components to be completely immersed in water. And 
although the motor was specifically designed for fresh 
and salt water immersion at temperatures up to 600 F, it 
is expected to find use in various chemical streams as a 
result of irradiated polyethylene’s good chemical resist- 
ance, 

Two major uses presently being considered are: under- 
water drive motors and integrated pump-motors. The 
primary advantage offered by the wet motor in pumping 
applications is the elimination of a pump seal. The water 
being pumped is allowed to circulate through the motor’s 
internal electrical and mechanical components, thus 
avoiding the 3000 psi of pressure that a standard pump 
seal would have to withstand. 





Three magnesium parts reduce weight of ICBM 


The use of three lightweight magnesium enclosures for the 
inertial guidance system of the Arma ICBM has resulted in 
considerable weight reductions and hence decreased fuel require- 
ments. In addition, the magnesium components satisfy all 
requirements for resistance to thermal shock and vibration. 

According to Arma Div., American Bosch Arma Corp., two 
of the enclosures—the three deck computer section and central 
control cases—are fabricated entirely from magnesium extru- 
sions. The third enclosure—the inertial platform—contains two 
deep drawn magnesium hemispheres. 

Most of the extrusions used are AZ31B alloys. One side ex- 
trusion in the central control case, however, is AZ61A. The 
hemispheres are of AZ31B alloy. 


Three deck computer section. 


Central control case. 


Inertial platform. 





Metal powder parts solve design problem 


The use of copper-infiltrated iron powder parts has resulted in closer toler- 
ances, better surface finish and improved mechanical properties in key parts 


used in a chain hoist. 


According to Chisholm-Moore Hoist Div., Columbus 


McKinnon Chain Corp., the metal powder parts have solved two major design 


problems: 


Chain hoist utilizes two iron pow- 
der parts for vital components. 


a full load (up to 500 lb) from a speed of 32 fpm to a 
full stop. 


Solution: A magnetic braking system, a key component 
of which is a metal powder part “brake hub.” As shown 
in the accompanying sketch, friction disks are splined 
to the hub which is in turn splined to the drive shaft to 
form a direct connection to the motor shaft. The brake 
hub thus allows the friction disks to control the rotation 
of the drive shaft and consequently the motion of the load. 


The brake operates by means of an electromagnet 
which attracts an armature away from the disks. When 
the magnet is de-energized, the armature plate is re- 
leased and spring tension forces the plate against the 
disks to stop shaft rotation. 


The switch from previously used machined bar stock 
to a metal powder part not only increased efficiency, but 
reduced cost by 70¢ per part. Properties of the iron 
powder part are: Rockwell hardness, G60-92; tensile 
strength, 140,000 psi; compressive strength, 160,000 psi. 


INTERMEDIATE GEAR 


Problem 2: To design a simple but efficient two-reduc- 
tion gear train which would provide positive lifting of 
heavy loads. 

Solution: The intermediate gear (see photo) is pressed 
and sintered from an iron powder blend containing 7% 


copper. Powder metallurgy was chosen for this part 
because it must have the mechanical strength necessary 
to transmit power from the motor to the lift wheel 
smoothly and quietly. In addition, its dimensions must 
be accurate to within +0.005 in. 
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First aluminum girder-type highway bridge consists of .. . 





ed 


. - » four welded, prefabricated subassemblies. 
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Two new highway bridge designs use aluminum 


The trend toward the use of aluminum in advanced 
highway bridge design continues to grow (see M/DE, 
Nov ’58, p 12). The two latest bridge designs—one experi- 
mental and one already in service—represent two totally 
different aproaches to the most economical and efficient 
use of aluminum. The span shown in the top photo is 
said to be the world’s first aluminum girder-type high- 
way bridge. The bridge shown below is said to be the 
first constructed of aluminum parabolic arches. 


Girder bridge 
The girder structure, measuring 222 ft long and 30 ft 


Experimental bridge section wnder test at New York University. 


wide, was constructed from four huge welded prefabri- 
cated aluminum subassemblies. Each subassembly con- 
sists of two 95 to 126-ft longitudinal girders welded to 
9%2-ft long aluminum connecting diaphragms. The huge 
sections were simply placed on concrete piers and bolted. 

The girder and diaphragm system is fabricated of high 
strength weldable plate ranging in thickness from % to 
1% in. A typical girder has a web % x 36 in., a lower 
flange 14% x 18 in. and an upper flange % x 12 in. A 
diaphragm has a % x 23-in. web and a 1 x 10-in. flange. 


(continued on p 158) 





MORE MATERIALS AT WORK 
Redesigned terminal 
turns to epoxy........... 158 


Wire thread inserts 
solve design problem..... 
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RG] EPOTUF..... ne. 


“An ideal resin for potting applications’’ 
says J. R. McRobert, vice president, Novi Equipment Company 


Engine heat, vibration and road shocks present prob- 
lems that must be met and mastered in auto air condi- 
tioning equipment. And the Novi Equipment Com- 
pany, Novi, Michigan, has found that an RCI Epotur 
epoxy resin plays a vital role in the manufacture of its 
air conditioners — successfully seals a copper coil com- 
ponent in the steel magnetic compressor clutch — insur- 
ing dependable performance. 

“The use of EpoturF allows a very close tolerance with 
a permanent, rigid seal that prevents copper-steel con- 
tact — and the ‘shorting out’ that would thereby result,” 





explains Mr. McRobert. “Eportur is the ideal resin for 
our purposes, possessing excellent qualities of adhesion 
with the exact electrical properties we require.” 

Manufacturers everywhere are finding increased use 
for Reichhold’s versatile epoxy resins. EPOTUF epoxies 
offer rugged strength, corrosion resistance and superior 
bonding properties that have proven perfect for a 
variety of applications. 

And when you do business with RCI, you can count 
on fast, on-time deliveries anywhere in the country. 
Why not let us know your epoxy requirements? 


For more information, turn to Reader Service card, circle No. 431 
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NS Lf} SPECIFY 
7X STALWART 


PRECISION RUBBER PARTS 


Modern production equipment and years of com- 
pounding experience are combined at Stalwart to 
provide important savings in product design and 
production costs. Extruded, molded, die- and lathe- 
cut parts are mass-produced at realistic prices from 
all types of rubber, including Neoprene, Hypalon, 
Hycar, Buna N and Silicones. Rubber parts offer- 
ing extreme resistance to oils, temperature, abra- 
sion, weather and chemicals are produced to meet 
individual operating requirements. And Stalwart is 
the only producer of extruded and calendered sili- 
cone sponge shapes! Write for complete information. 


TALWART 


Write for 
RUBBER COMPANY 


Bulletin 56-S 
165 Northfield Road * Bedford, Ohio 
Plants in Bedford, Ohio 
and Jasper, Georgia 
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For more information, turn to Reader Service card, circle No. 409 
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Awards Competition 


To the Editor: 

I recall that last year you had an Awards Com- 
petition for the Best Use of Materials in Product 
Design. I am interested in the possibility of enter- 
ing such a competition if it is to be held again this 
year and would appreciate any information you may 
have. 

WILLIAM P. MURPHY JR., M.D. 

President 

Medical Development Corp. 

Miami 37, Fla. 

Many such letters have been received. This year’s 
Competition was first announced in the October issue. 


The announcement is repeated in full on pp 115-118 
of this issue. 


Sandwich panels 


To the Editor: 
Would you please recommend source data or 


reference material on the subject of sandwich panels, 


particularly with regard to such core materials as: 


polystyrene, Styrofoam, asbestos board, honeycombs. 


EUGENE I. DEAs 
Reynolds Metals Co. 
Richmond, Va. 


Articles reprinted from M/DE have been forwarded. 
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Prizes for Your Letters 


A check for $10 will be yours if you write 
a letter that, in the editors’ opinion, is the 
best published in any given issue. Letters 
may concern M/DE, the field of materials 
selection and use, or the engineering pro- 
fession in general. 

For example, letters may compliment us, 
criticize us, or offer suggestions. They may 
deal with your personal experiences, gripes 
or controversial ideas in connection with 
materials problems or professional aspects 
of engineering. i 

Send your letters to: Letters to the Editor, 
MATERIALS IN DESIGN ENGINEERING, 430 
Park Ave., New York 22, N. Y. Letters 
addressed to individual authors or editors 
will automatically receive consideration. 

Letters received by the 28th of any month 
will be considered for the issue dated two 
months later. Thus, letters received by 
Dec 28 will be published in February or 
later. Judgment of the editors is final, an 
we reserve the right to withhold awards. 
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A number of advantages made CyMAc 400 polymethyl- 
styrene plastic ideal for the smartly designed case of the 
new Argus PreViewer II color slide viewer. CyMAc 400 
resists heat and will not warp when the bulb is lighted 
or an extended period, or when the viewer is exposed to 
the hot sun in store windows. It resists stains and may 
focuses on CYM AC® ANp be wiped clean. And it lends itself to attractive design in 
two tones of blue—color that won’t chip off. CyMAc 400 
is economically injection-molded for Argus by the Parts 
Division of Sylvania Electric Products, Inc. 
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ae POLAROID PICKS 
BEETLE® PLASTICS PARTS 


Eleven parts, including the handsome pale gray and 
charcoal case of the new Polaroid Print Copier, are molded 
of BEETLE urea plastic. Selected for its hard, lustrous finish, 
durability and range of colors, BEETLE resists staining 
from oils, greases and common chemicals. Parts are com- 
pression-molded by G. M. Laboratories for the Polaroid 
Corporation. Used in conjunction with the Polaroid Land 
Camera, the Copier delivers finished prints in 60 seconds. 





or 
POLAROID 


3 eernt Corte 
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For the plastic that will best meet the requirements of 


——— oN | your particular application, call or write the Cyanamid 
f™~ A ae representative nearest you. 





AMERICAN CYANAMID COMPANY 
PLASTICS AND RESINS DIVISION 
34M Rockefeller Plaza, New York 20, N. Y. 








—  CYANAMID Plastics 
and Resins 
Division 





In Canada: Cyanamid of Canada Limited, Montreal and Toronto 
Offices in: Boston * Charlotte * Chicago « Cincinnati « Cleveland « Dallas « Detroit 
Los Angeles * Minneapolis « NewYork « Oakland « Philadelphia « St.Louis * Seattle 





National Plastics Exposition, Chicago, Nov. 17-21. See us at Booth 540. 


For more information, turn to Reader Service card, circle No. 436 
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For more information, turn to Reader Service Card, circle No. 382 





Send today for this file-fitting folder and have 13 different 
actual Kem-Blo swatches at your finger tips. Kem-Blo is the 
perfect sponge rubber for your qwerty Laced ght... - flexible . 
elastic...can be made to meet ~™ Te grees: — 
your specifications in various | ye i 
widths, compressions, shapes, 
and thicknesses. Choose from 
many colors, too! Write U. S. 
Kem-Blo Department. 
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FREE SAMPLES 
| and APPLICATIONS. 
~ of INDUSTRIAL 






*made to S.A.E. and 
Federal Govt. Specifications 


SEE HOW 
FELT 
FITS IN 


Pn ae 
fills hundreds PRODUCTS 
of jobs daily 


CONTINENT pt F ea OMP ANS eS 














Ask a esa 


For more information, turn to Reader Service Card, circle No. 380 
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Static-dispersing material 


To the Editor: 

Your issue of Oct ’58, p 3, refers to static-dis- 
persing polystyrene resins. We are extremely inter- 
ested in static-dispersing material but careful review 
of the issue failed to disclose further information. 
Additional data on the resins would be genuinely 
welcome. 

FORREST S. TAYLOR, P.E. 
California Industrial Minerals Co. 
Friant, Calif. 


Additional data are published in this issue, p 148. 
The resins are produced by Monsanto Chemical Co., 
Plastics Div., Springfield, Mass. 


Foamed plastics 


To the Editor: 

In reply to a letter printed in your September 
issue, you mention that you have a list of the names 
of manufacturers of phenolic and urea foams. To 
date the various companies mentioned in your article, 
“How Polyether Foams Compare,” Mar ’58, have 
been unable to furnish samples. It seems these 
foams are still in the talking stage. 

We are most interested in obtaining both infor- 
mation and samples on these foams. 

PAT HARMON 
Presto Mfg. Co., Inc. 
Brooklyn 11, N. Y. 


As far as we know, these companies are now actively 
producing the following foams: Phenolics—Union 
Carbide Plastics Co., Div. of Union Carbide Corp., 
420 Lexington Ave., New York 17, N. Y.; and Gen- 
eral Electric Co., Chemical Development Dept., 1 
Plastics Ave., Pittsfield, Mass. Urea—Colton Chemi- 
cal Co., Div. of Air Reduction Co., 1747 Chester Ave., 
Cleveland, Ohio. 


High temperature data 


To the Editor: 

In reference to the item “Meeting Features Data 
on High Temperatures” appearing in M/DE, Sept 
58, p 192, would you kindly tell us the source for 
obtaining abstracts or papers presented at this meet- 
ing. 

WILLIAM WOLKOWITZ 

Research Engineer 

Grumman Aircraft Engineering Corp. 
Bethpage, N. Y. 


We would suggest writing directly to: Southern Cali- 
fornia Section, American Institute of Mining, Metal- 
lurgical & Petroleum Engineers, 29 W. 39th St., 
New York 18, N. Y. 
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expensive face of mild steel 





Stainless steel for corrosion resistance 


Tubing for equipment handling cor- 


rosive media. 


lron-chromium-aluminum alloy 
for oxidation resistance 

















Chromium alloy for high temperoture 
creep strength 


Turbine blade has oxidation re- 


sistant coating on creep resistant 


core. 


Platinum for oxidation resistance 


Tungsten for high electrical resistivity 


Wire combines high electrical resis- 
tivity and oxidation resistance. 


Shapes like these T 


Copper for high thermal conductivity 


Nichrome 
for oxidation 
resistance 


Tubing combines oxidation resist- 
ance with high conductivity. 


Expendable mild steel filler material, 
later removed by pickling 





Integral 
ribs of stainiess steel 


Stainless steel for 
corrosion resistance 


Tube for heat exchanger made of 
stainless steel. 


show how... 


Coextruded Parts 
Can Simplify Design 


by combining—before fabrication—the physical 


properties of one material with the desirable 


surface properties of another. 


by N.R. Gardner, Nuclear Metals, Inc. 









@ Coextrusion was developed’ to 


meet special service conditions 
necessitating the use of clad 
metals. Frequently, the mechani- 


cal and physical properties re- 
quired in the bulk of a given part 
are quite different from those de- 
sired of its surface. The surface 
material may be selected to pro- 
tect the underlying bulk from 
chemical attack or from wear, to 
achieve certain physical proper- 
ties such as high emissivity or 
improved electrical conductivity, 
or to reduce the cost of the equip- 
ment. 

A coextrusion is produced by 
forcing two or more materials 
through a die at elevated tem- 
peratures. The product is a metal- 
lurgically bonded composite of 
two or more materials in a con- 
tinuous length. Although coex- 
trusions were developed originally 
for the nuclear energy field, their 
applications are extending’ into 
chemical, high temperature, elec- 
trical and electronic equipment. 
Materials 

The variety of starting mate- 
rials that can be used is a con- 
siderable advantage of coextru- 
sion. The extrusion billet can be 
built up from forgings, castings, 
tubular parts, compressed powders 
or various combinations of these. 
This high degree of flexibility 
permits the production of clad 
parts with many combinations of 
materials. For example, it is 
feasible to use not only homogene- 
ous powders, but also to form 
alloys by combining elemental or 
compound powders, a procedure 
that is useful in the fabrication 
of materials difficult to cast. 

However, the nature of the 
process is such that it establishes 
certain limitations on the materi- 
als that can be coextruded success- 
fully. The materials comprising 
the composite billet must each be 
at a temperature at which it will 
flow plastically under the available 
pressure. This pressure is em- 
pirically determined by actual ex- 
trusion experience and is given by 
the equation: 


P= K in :R 
where K is the extrusion constant 
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in psi and R is the reduction ratio 
(the original cross-sectional area 
of the billet divided by the cross- 


sectional area of the product). 


Some typical values of the ex- 
trusion constant are given in the 
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Coextrusions: here are their .. . 
.. « Advantages... 


In addition to flexibility in design and in selection of materials, coextru- 
sions have the following advantages: 


1. Composites formed directly. Because of the ease with which high 
performance composite structures can be formed it is often more econom- 
ical to produce metal combinations directly than to fabricate a single 


component and electroplate, spray or use other processes to obtain the 
composite. 


2. Good metallurgical bond. Coextrusion probably forms a better 
metallurgical bond than is obtainable by other methods of forming com- 
posites because of the high pressures and deformations involved; reduc- 
tion of area ranging from 5 to 75 times is characteristic. 


3. Refractory materials feasible. By the nature of the process, the 
billet is subjected to compressive and shear forces in a contained fashion. 
This permits the use of materials that are difficult or impossible to forge, 
roll or draw, including such materials as powders, metallic compounds and 
possibly ceramics. 


4. Completely sealed products. The coextrusion billet can be assem- 
bled to yield a product that is completely sealed, either with the cladding 
stock or with another alloy that bonds with the cladding and the core. 


5. Variable cladding thickness. Cladding thickness is variable over 
a wide range, from over 50% of the cross section to approximately 0.005 
in. Of course, the cladding can be further reduced in thickness by finish- 
ing operations such as cold drawing. 


6. Excellent mechanical properties. Cladding and core formed by 
coextrusion have a high density wrought structure with excellent mechan- 
ical properties. 


. . « and Limitations 


Coextrusion has certain limitations, some of which are also applicable 
to single metal extrusions. 


1. Size limited. Billet size and the reduction of area to which it is 
subjected are limited by the fabricating equipment available. Care must 
be taken to avoid exposing tools to unduly high stresses and premature 
failure. 


2. Strict control. More careful design and handling of billet compo- 
nents and stricter control of fabrication procedures are required than are 
usual for single metal extrusions. 


3. Material combinations restricted. Selection of the components 
to be extruded must take into account differences in the coefficient 
of expansion, the possibility of formation of brittle diffusion compounds 
at the mating surfaces, and inadequate metallurgical bonding that may 
result from unclean surfaces or gas contamination in the original billet. 


4. Plastic flow required. The materials comprising the composite 
billet must each be at a temperature high enough to cause them to flow 
plastically under the available pressure; difficulties may result in attempt 
to use metals of widely different melting points. 


5. Streamline flow required. The metal must flow in streamline 
fashion to maintain the same area proportion in the extrusion as in the 
billet and to insure that the billet surface is transformed into the surface 
of the coextruded part. 
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graph. To get relative flow in 
uniform and continuous fashio 
it is desirable that the extrusi: 
constants for each of the vario, 
components in a composite bill: 
differ by not more than 25%. 

Thus, suitable combinations , 
metals can be selected by compa 
ing the various curves. A coex 
trusion of copper and zirconiun 
for example, can be produce 
readily; a combination of alumi 
num and chromium probably could 
not be produced. 

On the other hand, the requir 
ment that the extrusion constant: 
be within 25% of each other is 
not absolute. Recent work at 
Nuclear Metals shows that greater 
differences may be permissible; 
encouraging results have _ been 
obtained in cladding copper with 
stainless steel. 

At the present stage of develop- 
ment, it is not possible to say 
positively that a specific combina- 
tion of metals can or cannot be 
coextruded. The feasibility of a 
combination can only be deter- 
mined by trial. 

Shapes 

Coextruded shapes in regular 
production include flats, tubes, 
ribbed tubes, rods, and elliptical 
and rectangular cross. sections, 
but many other cross sections can 
be extruded. Other forms can be 
produced that do not have a uni- 
form cross section along the length 
of the extrusion product. These 
so-called “stepped extrusions” 
permit an abrupt change in cross 
section; for example, tubes can 
have a constant outside diameter 
and a varying inside diameter or 
vice versa. 

Extrusion forging procedures 
permit the formation of poppet 
valves for internal combustion 
engines or turbine bucket shapes; 
formation with simultaneous clad- 
ding of such parts may be particu- 
larly valuable in some cases. 
Sizes and tolerances 

Coextrusions normally vary be- 
tween 3 and 20 ft in length. The 
shortest length is determined by 
the minimum possible billet length 
using a typical reduction of area. 
The maximum length is generally 
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fixed by the tendency for long 
billets to cool excessively during 
the extrusion operation and the 
tendency of the tools to overheat. 
Use of relatively soft material, 
such as aluminum, or larger 
presses may extend the maximum 
extruded length to approximately 
50 ft. 

The cross-sectional area of the 
extruded part can be of a size that 
will fit into an 8-in. circumscribed 
circle. However, parts in produc- 
tion are generally limited to a 
maximum of 2 in. in dia. 

Tolerances are generally +0.010 
in. per in. of the maximum di- 
mension. Tolerances on the wall 
thickness of tubing are + 10%. 
Applications 

Coextrusion was originally de- 
signed for the fabrication of fuel 
elements. These composite struc- 
tures generally have an inner core 
of fissionable or fertile material, 
such as uranium, plutonium or 
thorium, enclosed in a cladding 
which separates the core from the 
coolant and reactor environment. 
Separation is required to prevent 
direct reaction between the fis- 
sionable material and the cool- 
ants, to retain fission products 
and prevent contamination of the 
reactor system, and to provide a 


structural member for dimension- 
al and stress requirements. Many 
reactors now in operation employ 
fuel elements produced by coex- 
trusion, and the process has come 
into widespread use in the nuclear 
field. 

Some typical applications are 
shown in the sketches. Others in- 
clude: 

1. Coextruded stainless steel- 
clad molybdenum tubing, used for 
high temperature structures. The 
molybdenum and stainless steel 
serve the separate functions of 
providing the structure with high 
temperature strength and good 
oxidation resistance, respectively. 
Similar tubing ranging in size up 
to 1 in., with varying ratios of 
steel to core, has also been fabri- 
cated with columbium in place of 
molybdenum. 

2. Coextruded zirconium or ti- 
tanium-clad copper tubing, a typi- 
cal coextruded product providing 
high thermal conductivity and 
good resistance to various acid 
media in a single structure. Such 
tubing is used in chemical process 
equipment to achieve high heat 
transfer rates and maintain long 
life. An additional example of a 
heat transfer material is copper 
tubing clad with stainless steel. 
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Aluminum 
2 
7 
4 
i * 
* 
ee  - 
»* 
* 
7 
“- 
Zirconium 





Stainless steel 


Molybdenum 


Good bonds achieved in coextrusion 
are shown by photomicrographs. 


3. Platinum-clad copper elec- 
trodes. The efficiency of electro- 
plating baths is considerably in- 
creased by the use of the high 
conductivity copper core. 

4. Coextruded parts for wave- 
guide and magnetic applications. 
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GENERAL PURPOSE TYPES 
ARE USED FOR... 









ae 
Chicago Molded Products Corp. Spencer Chemical Co. 


Mechanical parts which make use of nylon’s toughness, abrasion resistance, 
good frictional properties and heat resistance. Such parts include washing 
machine pulley slides (left) and bout propellers (right). 








E. I. du Pont de Nemour Co., Inc. 
Electrical insulations which generally make use of nylon’s mechanical 
durability coupled with its good dielectric characteristics and resistance to 
heat. Electrical uses include molded parts such as capacitor bases, switch 
assemblies, alligator clips, pilot lights, sleeves for test prods and control 
knobs (left), and coil forms (right). 





Chicago Molded Products Corp. 


Spencer Chemical Co. 
Chemical resistant parts such as gas cans (left) or handle for paint 
brush cleaner (right); these also make use of mechanical durability of nylon. 
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A New Look at 
Nylon 
Plastics 


These durable engineering 








materials have become mor 
versatile during the past 
few years with the devel- 
opment of specialty grades 
and new types, such as the 
caprolactams. 


by Malcolm W. Riley, 
Associate Editor, 
Materials in Design Engineering 


How nylons compare 


It is difficult and can be mis- 
leading to compare engineering 
materials too carefully on _ the 
basis of static properties alone. 
However, the values in Table 1 do 
give an idea of how nylon com- 
pares with other materials. The 
nylons shown are the two most 
widely used general purpose mold- 
ing materials. The comparison 
materials selected are those which 
could be most competitive with 
nylon on the basis of properties 
alone. The cost figures clearly 
show that nylon is a premium 
plastic. 

Generally, in comparison with the 
other thermoplastics listed, nylons 
have high tensile strength and 
modulus, good impact strength, 
and high abrasion resistance. As 
thermoplastics go, they have ex- 
cellent resistance to heat. 

The polycarbonate and acetal 
plastics are probably the most 
similar to nylon in all properties 
shown. Both materials are new 
(see footnotes i and j, Table 1). 
Although a great deal of field 











testing has been done, commercial 
design experience is not as ad- 
vanced as it is for nylon. Major 
advantages of the polycarbonate 
are its high impact strength, heat 
resistance and low moisture ab- 
sorption. Present price, of course, 
is high. The acetal resin is harder 
and more rigid than nylon; nylon 
is more resilient and has better 
abrasion resistance. 

Except for these two newer 
materials, higher density poly- 
ethylenes and polypropylene are 
probably the materials most com- 
mercially competitive with nylon 


—particularly with 


the lower 
modulus, type 6 nylon. Polyethy- 
lenes and polypropylene are only 
about one-half as strong as nylon 
and have lower heat resistance. 
They are more flexible, having a 
lower modulus. Their cost—about 
43¢ per lb for polyethylenes, 49¢ 
per lb for polypropylene—is defi- 
nitely attractive where the pre- 
mium properties of nylon are not 
required. 

Dielectric properties of nylon 
are good, but not exceptional. 
They are quite satisfactory for 
low frequency insulation applica- 


tions. In most cases where nylon 
is used for insulation it is selected 
because of its resistance to abra- 
sion, heat, and oils and greases 
in combination with its insulating 
properties. 

Nylons have relatively good 
chemical stability. They exceed 
other plastics in resistance to non- 
polar solvents, including aromatic 
and aliphatic hydrocarbons, esters, 
ketones and essential oils. Nylons 
absorb and are softened by polar 
materials such as alcohols, glycols 
and water. They are dissolved in 
phenols and formic acid. 


TABLE 1—NYLON VS OTHER HIGH IMPACT THERMOPLASTICS 





Polyethylene | 
































Poly- 
Material =» ASTM# Nylon 6/6= Nylon 6* carbonate Acetal Type lille | Polypropylene 

MECHANICAL PROPERTIES 
Impact Str, ft-Ib/in.. . . ..| D256 0.9-1.3; 2.0 1.0; 2.5-3.0 12-16 1.4 0.3-1.2 ’ 1.02 
Ult Ten Str, 1000 psi | D638 11.8-13.0; 8.6-11.2 9.5-12.0; 10-11 9-10.5 10.0 2.5-5.0 5.0 
Yid Str, 1000 psi... D638... 11.8-13.0; 8.5-9.0 8.5-12.0; 5.7-7.0 8-9 10.0 2.5-5.0 4.97 
dk a5 a evade D638... 30-90; 200-300 50-200; 300 60-100 15 40-700 >220 
Flex Str, 1000 psi... sila atince-ad karla No fracture No fracture 11-13 14 No fracture 8 
Flex Modulus, 1000 psi........... i) 410; 175 330-390 375 410 90-150 170 
Tabor Abrasion (CS-17 wheel, 1000 

gm), mg/1000 cycles............... | D1044.. 3-5; 6-8 5.0 24 20 ~ — 
Rockwell Hardness.................. | D785.....] R118, M79; R108, M59 | R112-198 M70, R118 | M94; R120 R30-R50 R93 
Def under Load (122 F, 2000 psi),%...| D621 1.4 1.7 0.33 0.5 8-165 2.0 
PHYSICAL PROPERTIES 
Specific Gravity. . . D792 1.14 1.14 1.2 1.43 0.941-0.965 0.90 
Melting Point, F.. D789 480-500 410-420 514h 347» 250-2602 3305 
Heat Distortion Point, F 

66 Psi..... D648 360-390 340-350 283-293 338 140-180 221 

264 Psi.. eats D648 150-170 145-150 280-290 212 113 — 
Mold Shrinkage, in./in.. 0.015 0.010 0.005-0.007 _ | 0.020-0.050 | 0.015-0.020 
Coef of Ther Exp, °F.. D696 5.5 x 10-5» 4.8-5.3x10-5> | 3.9x10-5 | 45x10- 9x 10-5 6.2 x 10-5 
Ther Cond, Btu/hr/sq ft/°F/in. 1.7° 1.19-1.33¢ 1.3 ~ 2° 0.95 
Water Absorption (24 hr), % D570 1.5 1.6-2.3 0.35 0.4 <0.02 0.03 
ELECTRICAL PROPERTIES 
Dielec Str (short-time), v/mil........ D149..... 385 440 400 500 480 769-820 
Dielec Const 

EE os whl nig hveas anv ukes D150..... 4.0; 7.6 5.3-6.1 3.17 3.7 2.3 — 

IE 6 6 eax o en | D150..... 3.9; 6.4 4.8 — 3.7 | 2.3 — 

10° Cps. | D150..... 3.6; 3.6 3.5 2.96 2.3 2.0-2.1 
Vol Res, ohm-cm....... ee 4.5 x 103 719x104 | 21x 1016 6x104 | >10 > 1016 
Dissip Factor | | 

ei Bes ok wus 5 aekdne es D150..... 0.014 | — — 0.004 | <0.0005 

bet ARIS | D150... 0.02 | - - 0.004 | <0.0005 | - 

POS CE eae Ae > | D150... 0.04 — | _~ — | <0.0005 | 0.0002-0.0003 
ae | ia a neal 1.18 | 2,50! 0.951 | 0.43 0.49 








aValues are for < 0.8% moisture (dry as-molded). Where two sets of 
values are given separated by a semicolon, values after semicolon 
are for equilibrium moisture content in air (2.5% for 6/6; 2.7% 


for 6). 


bValues are approximate and vary with temperature and moisture 


content. 
eCenco Finch. 


dApproximate price in large quantities, as of October 58. 
eHigher density type, 0.941-0.965 gm/cu cm; property ranges indicate 


fAt 73 F. 
geSoftening point. 


hCrystalline melting point. 
iIntroductory price for GE’s Lexan, presently available in semi-com- 


values obtainable at different melt indexes within this density range. 


mercial quantities. Commercial price expected to be in range of 


$1.00-$1.50. 


mid-’59. 
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jiIntroductory price for Du Pont’s Delrin; commercially available in 














General purpose molding and extrusion grades 


Type 6/6 nylon (hexamethy- 
lene-diamine-adipic acid) is the 
most widely used general purpose 
nylon molding material, The new- 
er type 6 nylon (polycaprolactam) 
is similar in many ways to type 
6/6 and there will undoubtedly be 
a degree of overlap in industrial 
applications. There do seem to be 
distinct differences which indicate 
that each material will ultimately 
find its own area of use, but it is 
still too soon to say how import- 
ant some of these differences are. 
Claims by materials producers 
still conflict in some cases. 

In comparing general purpose 
molding grades, type 6/6 is a 
somewhat harder, more rigid ma- 
terial with a higher service tem- 
perature limit and better creep 
resistance than type 6. Type 6/6 
molding compounds have a low 
melt viscosity, which permits 
rapid molding cycles but requires 
experienced molding and limits 
extrudability. Higher melt vis- 
cosity extrusion grades are avail- 
able. 

Special grades of 6/6 include: 
1) heat-stabilized grades for 
molded electrical parts, 2) hydrol- 
ysis-stabilized grades for parts 
to be used in contact with water, 
3) light-stabilized grades for 
weather resistant moldings, 4) 


higher melt viscosity grades for 
molding of heavy sections, and 
better extrudability. 

In general, type 6 has more re- 
silience and a somewhat higher 
impact strength than 6/6, as 
measured by standard Izod or ten- 
sile impact tests. Its lower melt- 
ing point, providing a greater 
processing temperature range, is 
helpful in attaining void-free 
moldings. Slower solidification in 
the mold may cause somewhat 
longer cycles. 

In comparison with type 6/6 
general purpose molding grades, 
type 6 has a somewhat higher melt 
viscosity, which makes it more 
suitable for molding heavy sec- 
tions and for extruding shapes, 
sheet and film. 

Special grades of type 6 in- 
clude: 1) grades with higher flex- 
ibility and impact strength, 2) 
heat and light-stabilized grades 
for outdoor weathering, 3) grades 
incorporating nucleating agents 
to promote consistent crystallinity 
throughout sections, 4) higher 
viscosity grades for extrusion of 
rod, film, pipe, large shapes and 
blown bottles. 

Properties 

As can be seen in Table 1, the 
properties of both nylon 6 and 6/6 
are quite sensitive to moisture. 


EFFECTS OF MOISTURE AND TEMPERATURE ON... 





Type 6/6 
0.030 T 
0025+ | | V4 
0.020} Ps 





ra - 





Dimensional Change, in./in 
oO 
2 
on 
T 









































0010}+— ra 
0005 F 
Source: Du Pont 
fe) L l l l | 
: Te Te a oe Te ae ee 
Moisture Content, % 

a 

¢ 

S 8 

5 § 

2 4 

w” 
2 

& out | l l l Be tue 














-50 1?) 50 100 
Temperature, F 


96 * MATERIALS IN 


DESIGN 






































Type 6 
> 
g 0.025 10 ¢ 
£ 0020+ Dimensional change vs % RH. 8 § 
> | 2 
0015 t 6< 
5 Moisture content da 2 
$O010+ vs % RH ta 
2 E 
€ 0005 2<¢ 
£ Source: Allied Chemical Corp. 2 
ra) O 1 l | 0% 
0 20 40 60 so 100 
Relative Humidity, % 

g 14 WZ | § g 
8 12 Impact strength 44 2 
e Tensile __| g 
3 ” strength 3 4 
@ 
= KK = 4 2 = 
” Note: 2% moisture Bonds indicote 4 

P 6 range obtainable mth two different grades ; 
€ bee" Sewn Spencer Chemical Co 8 
ai 4 l | l | l re) sie 

- (@) 40 80 120 160 200 
Temperature, F 
ENGINEERING 


Formerly Materials & Methods 


The values given for . 

wt % moisture content are fo) 
dry, as-molded samples. Type ¢ 
moisture more rapi 
than 6/6 and reaches equilibrium 
at about 2.7% moisture content 
in 50% RH air and 9 to 10% iy 
water. Type 6/6 reaches equilibri- 
um at about 2.5% in 50% RH air 
and 8.5 to 9% in water. In de- 
Signing with nylons, the effect of 
moisture content on both proper- 
ties and dimensions must be care- 
fully considered. These effects are 
summarized in four graphs on p 
96. Details are available from 
materials suppliers. 

In addition to the properties 
shown in Table 1, nylons have ex- 
tremely good frictional character- 
istics. Coefficient of friction of 
unlubricated nylon on _ steel is 
about 0.20, depending on loads 
and speeds. With a lubricant, the 
coefficient is about 0.15. Normally 
a lubricant is required only in 
cases where a heavy load is com- 
bined with high speed. When lub- 
rication is required any conven- 
tional oil or grease, or even waier, 
“an be used. (For detailed infor- 
mation on frictional properties of 
nylon, see “Teflon and Nylon 
Bearing Materials,” MATERIALS & 
METHOpDS, Mar ’56, p 100.) 

Type 6/10 nylon (hexamethy- 
lene-diamine-sebacic acid) is sim- 
ilar to type 6/6, but has lower 
moisture absorption (resulting in 
less dimensional change on ex- 
posure to moisture), lower heat re- 
sistance, lower yield strength and 
greater flexibility. Heat and light- 
stabilized grades are available for 
wire jacketing. 

Applications 

Uses for general purpose nylons 
are relatively well-known, me- 
chanical durability probably ac- 
counting for the bulk of them. 
Durability is the primary reason 
for nylon’s use in applications 
such as gears, valve seats, pulleys, 
rollers and propellers. Durability 
combined with good dielectric 
characteristics is the primary 
cause for nylon’s use in wire jack- 
eting (low voltage wires, coaxial 
cables and transmission lines), 
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Fig 1—Nomograph for determining 
short time burst strength of one type 
of high pressure nylon tubing (Nyla- 
flow Type H) at various temper- 
atures and humidities.(Polymer Corp.) 


and in coil forms and test prods. 
The applications pictured on p 94 
are typical of the many uses for 
nylon. Some of the newer applica- 


Specialty grades 


A number of specialty nylons 
have been developed for specific 
end uses. Among these are filled 
nylons for wear and abrasion ap- 
plications, reinforced nylons for 
applications where high impact 
resistance and strength are criti- 
cal, sintered nylons for maximum 
dimensional stability and wear re- 
sistance, and a variety of alcohol- 
soluble types for coatings and 
treatments. (Type II nylon [Ril- 
san], little used in this country, 
is not covered here. Its major 
advantage is’ greatly reduced 
moisture absorption. ) 

Filled nylon 

Molybdenum disulfide, a solid 
lubricant, is used as a filler for 
types 6/6, 6 or 6/10, primarily to 
improve wear, abrasion resistance 


Fig 2—Lower wear rate of molyb- 
denum disulfide-filled nylon (Nyla- 
tron GS) compared with unfilled 
nylon is shown in these results of 
accelerated tests of wunlubricated 
bearings. (Polymer Corp.) 
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tions include the following: 

1. High pressure tubing—Flex- 
ible tubing with burst ratings of 
2500 to 3000 psi is produced. The 
high pressure flexible tubing, in 
addition to high burst strength, 
has a small minimum bend radius, 
high resistance to flex fatigue, 
and relatively wide service tem- 
perature range. The nomograph in 
Fig 1 shows typical short-time 
burst pressure of one type of tub- 
ing at various temperatures and 
moisture contents. 

2. Nylon sheet and film—The 
availability of nylon sheet and 
film has recently been announced. 
Nylon sheet and film are so new 
that applications have not been 
fully developed. Extruded in type 
6 nylon, they can be vacuum 


and _ frictional characteristics. 
Flexural strength, modulus and 
heat resistance are also improved. 
Properties of a typical filled com- 
position for injection molding are 
shown in Table 2. The improve- 
ment in wear resistance is indi- 
cated by the curves in Fig 2 com- 
paring a filled composition with 
an unfilled type 6/6 material. As 
a dry bearing material, filled nylon 
can generally be used at 50% 
higher PV ratings than unfilled 
nylon 6/6. An additional benefit is 
the reduced coefficient of thermal 
expansion; the coefficient of filled 
materials is about one-half that of 
unfilled 6/6 materials, providing 
better dimensional control and 
more accurate molding tolerances. 

Primary uses for such mate- 
rials are in bearing or sliding parts 
such as aircraft fuel pump bear- 
ings, oven door slides, sleeve bush- 
ings, wear pads and thrust wash- 
ers. The improved heat resistance 
also offers some advantages in 
certain electrical insulating appli- 
cations. 

In addition to molybdenum di- 
sulfide, graphite, aluminum stear- 
ate and other fillers are used in 
specialized applications. 
Glass-reinforced nylon 

Nylon injection molding com- 
pounds filled with chopped glass 
roving provide substantial in- 










formed, though the processing 
must be controlled quite carefully. 
Primary uses at present seem to 
be in packaging. However, lami- 
nates of monoaxial oriented nylon 
sheet and leather are being used 
in drive belts. 

3. Fluidized bed coating—Use 
of a patented “fluidized bed” tech- 
nique provides comparatively 
heavy coatings of nylon on 
metals, ceramics and other ma- 
terials. A bed of dry powder is 
“fluidized” by means of an as- 
cending current of gas or air 
within a specially designed tank. 
The part to be coated is preheated 
and dipped into the fluidized bed. 
The heated part melts the powders 
which fuse to form a uniform, 
smooth coating. 


creases in tensile strength, ‘heat 
distortion temperature and, in 
some cases, impact strength. Typi- 
cal properties obtainable are given 
in Table 2. 

Reinforced compositions are 
used in a variety of applications 
where maximum strength and 
heat resistance are required. 
Among these are: shuttle bobbins 
or quills for looms; pulleys for 
V-belt drives on fractional horse- 
power motors; and a variety of 
components for appliances, hous- 
ings and surgical equipment. 
Sintered nylon 

Nylon powders precipitated 
from solution can be pressed and 
sintered by a process somewhat 
similar to powder metallurgy. 
Precipitation from a high temper- 
ature solution produces powders 
of high crystallinity (approxi- 
mately 80%), and the resulting 
parts have improved frictional 
and wear characteristics, as well 
as higher compressive strength. 
Tensile strength, elongation and 
impact strength are reduced, as 
shown in Table 2. Table 3 com- 
pares sintered nylon with injec- 
tion molded type 6/6, based on 
wear and frictional data from an 
accelerated test. 

Sintered nylon is not as tough 
as injection molded nylon; how- 
ever, where lubrication is diffi- 
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cult it can operate at higher loads 


SPECIAL TYPES INCLUDE... = =" than injection molded - 
material. 

Use of powder techniques mike 
it possible to blend fillers 





oughly and uniformly throug 
the part. Such fillers as molybde- 
num disulfide and graphite pro. E 
vide additional wear and abrasion Gon 
resistance, and reduce the tend- 
ency of nylon to take up moisture 
At present, sintered nylon js H 
used in cams, slides, rollers, bear. 








ings and other parts subject to a 

wear in business machines, auto- Die 

_ motive equipment, aircraft instru- Coe 

Polymer Corp. , ‘ —_— 

MoS,-filled nylon which provides heat and abrasion resistance and dimen- ments and textile machinery, ‘M: 
sional stability superior to that of unfilled nylon for this oven door. slide Soluble nylon R 
lockstop. Two major types of alcohol-sol- 6 
uble nylons are available: type 8 + 

(alkoxy-substituted nylon), and At 

two grades (composition undis- hoe 


closed, possibly copolymers) pro- r' 
duced by Du Pont. Soluble nylons 

are primarily intended for coat- 

ings, adhesives and molded high 

impact parts. 


Type 8—Produced under a Du . 
Pont license by Belding Corticelli, 
type 8 materials are pliable, hav- 





ing elastomeric properties. Al- 
though thermoplastic, they can be Sif 
crosslinked with catalyst and heat 
where improved heat stability and 
<b nae “oc mena. siren chemical resistance are required. is 
Sintered nylon which provides improved friction and wear characteristics Properties of both uncured ther- 
for such parts as cams, gears and bearings. moplastic and crosslinked mate- 
rials in film form are shown in 
Table 2. 

Although type 8 nylons can be - 
injection molded or extruded, their ; 





largest use is as protective coat- ck 
ings or adhesives. The materials 
are soluble in phenol and the lower 
alcohols. They are insoluble. in 
most other solvents, except in the 
presence of substantial quantities 
of these prime solvents. 
Crosslinking to form a thermo- 
set is carried out by including an 
organic acid in the resin solution 
and heating to an elevated tem- 
perature. Crosslinking increases 
resistance to solvents and boiling 
water; increases tensile strength 
and toughness; decreases elonga- 
tion, flexibility and moisture ab- 


“Fiberfil, Inc., Owens-Corning Fiberglas Corp. sorption; and provides substan- 
Glass-reinforced nylon which provides improved strength and impact tial increase in high temperature : 


resistance for such uses as shuttle bobbins in narro brie Ja ooms. , 
f h use shuttl si rrow fabric Jacquard looms tenistahie 


Preformed parts can be case- 
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TABLE 2—-SPECIAL TYPES OF NYLON 
Chopped Sintered f Alcohol-Soluble Nylons 
Type »> ASTM # | MoS.-Filled Glass- 
Type 6/6" | Reinforced Type 8 Type 8 Other 
Unfilled MoS,-Filled Uncured Crosslinked Types! 

Ten? Str, 1000 psi... D638 10-13 14.0-18.5 3.5-5.48 2.9-5.3¢ 2.6-4.0 6§.2-6.5 11.8-13.0 
Blorigy Yee s2>,.0-,. - D648 1.6-1.7°¢ Nil Nil 500-800 350-450 300° 
Gompr: Str,:1000 psi. .... 4... .2.000. D695. . 15-16 15.7-20.8 11.5-19.8 
Flex’Stt; 1000 psi........2... Tvnbacps D790 13.5-15.0 21-22 6§.4-7.2 4.6-9.9 m 
Def under Load'(2000.psi, 122 F), %...... D621 0.38-0.484 0.37-1.04 0.97-1.0 20 
\zod:Impact: Strength, ft-Ib/in........... D256 0.62 2.0 0.5-0.9» 0.9» > 16 
Hardness.......... ach sats M90-100¢ D80: D79i R45-83¢ 
Specific Gravity D797..... 1.16-1.17 1.33 1.11 1.19-1.21 1.09 1.08 
Water Absorption, %.............. D570... 1.5 0.26-1.2 5.5-10.5 1.2 2.0 
Heat Dist Point (264 psi), F.. D648. . 347 410-490 k k 
Dielec Str (short-time), v/mil............ D149 356 370-380 448-480 420 
Coef of Ther Exp, per °F... D696 3.2 x 10-5 | 2.9-3.8 x 10-5 - 8.2 x 10-5 





Material: Nylatron GS, injection 
National Polymer Products, Inc. 


bRange of properties obtainable in grades G-l, 


6/10 and 6) in Fiberfil Nylon-G, 
Fiberfil, Inc. 

ASTM D638. 

i\At 4000 lb, 122 F. 

eRockwell. 


fRanges of typical properties of Nylasint sintered parts produced by 


Polymer Corp. 
ASTM D648. 


molding compound produced by 


G-2, G-3 (types 6/6, 
molding compound produced by 


hSpecial test: Bushing ™% 


in. id., % in. o.d., % in. long placed on its 


side, centered between a rigid bottom plate and sliding top plate. 


bushing breaks. 
iDurometer. 


Steel balls of increasing size are dropped from height of 1 ft until 


iRanges are typical for BCI 808, 809, 818, 819 and 829 uncured film; 
and for 818 crosslinked film. Resins produced by Belding Corticelli 
Industries, Inc. ASTM test methods undesignated. 


content. 


kMelting range 320-385 F for uncured; over 575 F for crosslinked. 
lRanges given as typical for Zytel 63 and 69 at 0.2% 


(dry) moisture 


mF lexural modulus is 30,000 psi. 
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TABLE 3— BEARING PROPERTIES: SINTERED VS INJECTION MOLDED NYLON 











| Power Total 
| Type of Load, Speed, PV Consumption | Running Wear, Coef 
Material Lubricant* psi sfm Rating (FV)e Time, hr | mild of Friction Comments 
Sintered (sintered in.Jubr®; no other used) | | i i Sn ee ae 3890 48 1.5 0.12 | Smooth; no coef chg 
. Sa a 46,800... 4680 24 15 =6|~—s(0.10 Smooth; no ceof chg 
-. Sa See ee 6500 24 LS 0.09 | Smooth; no coef chg 
Injection Molded (type 6 6) | 2 Drops 195 240 46,800... 5150 21 me ©. | 0.11 | Smooth; no coef chg 
195 370 72,200... 8000-23,000 | Failed in 0.6 | 0.11-0.32 | Very rough, variable 
Y, hr 
ON ee eee eee .| 12,500 8370 Failed in | 20.0 0.19-0.67 | Very rough; steady coef 
| | 3 min incr 





alubricant. (where used).:' Gulf Crest 55. 
bPV load in psi x velocity in ft per min. 
eFV 


Source: Adapted frora Stott. 


frictional force in psi x velocity in sfm. 


hardened or surface-crosslinked 
to improve surface characteris- 
tics. Such treatment usually pene- 
trates: to a:-depth of about ¥ in. 
from the surface. 

Type 8 nylons have been used 
for impregnating and coating syn- 
thetic and natural fabrics, rubber 
goods, paper, leather, metals, tex- 
tile threads, and fabrics for fuel 
cell barriers. Molded materials are 
suitable for seals, gaskets and 
packings, belting, and components 
requiring extremeiy high impact 
resistance. 

Other types—The two types of 
aleohol-soluble resins produced by 


dWear based upon 24-hr tests unless otherwise noted. 


Values include deformation of samples. 
eSintering in lubricant provides a nonoxidizing atmos- 
phere, as well as improving lubricity of the part. 


Du Pont cannot be crosslinked. 
Although soluble in phenols and 
lower aliphatic alcohols, they have 
good resistance to oils and gaso- 
line, and excellent resistance 
hot or cold aqueous alkali solu- 
tions, to oxygen, and to oxygen- 
containing gases, including ozone. 

They are primarily intended for 
solution or dispersion coating. 
They can also be injection molded 
or extruded. Major applications 
include textile coating, jacketing 
for mechanical cables and ropes, 
sheeting, packings, seals and high 
impact parts. Properties are 
shown in Table 2. 


to 
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Want to reduce scrap losses in the production 
of sheet metal parts? This article tells you... 


How to Evaluate 
Formability of 
Sheet Metal 


by D. A. Stewart, Aircraft Gas Turbine Div., General Electric Co. 


@ When sheet metal is fabricated 
into a part the metal is subjected 
to strains from bending, stretch 
forming or drawing, or more com- 
monly a combination of these op- 
erations. These forming opera- 
tions usually take place at stresses 
beyond the yield point of sheet 
metal. Since metal may fracture 
during forming operations and 
wind up 100% scrap, a designer 


Three Basic Definitions 


Bending occurs when forces act 
on a sheet to produce stresses 
in a cross section that are ten- 
sile on one side and compressive 
on the other side of a neutral 
axis. (For simple cases, assume 
that no external longitudinal 
forces are induced by load or 
supports.) 

Stretch forming occurs when 
sheet metal is clamped at the 
edges of a die, the edges of the 
sheet not being permitted to 
flow into the die cavity. Metal 
is stretched along its longitud- 
inal axis in combination with 
the bending action required to 
fit it to the contour of the die. 

Drawing differs from stretch 
forming in that clamping pres- 
sure is sufficient to prevent 
wrinkling in the metal, yet per- 
mit it to flow under the clamps 
and into the die cavity as form- 
ing and bending occur. 
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should pre-test metal before speci- 
fying it for a part. 

A number of tests are available 
to the designer for evaluating the 
formability of sheet metal. The 
tests are not completely accurate 
because they are dependent on hu- 
man error; however, they serve as 
useful guides in determining how 
well a metal forms. This article 
describes some of these tests, es- 
pecially the ones now in use at 
GE’s Evendale plant in Cincinnati. 


Bend tests 


Bend tests are often conducted 
by bending a sheet metal sample 
back upon itself in a vise or by 
hammering it to the desired angle 
over an anvil, The tests are not 
dependable because they do not ac- 
curately measure the effect of such 
factors as metal thickness, angle 
of bend, and bend radius. 

An improved bend test, shown 
schematically in Fig 1, has three 
advantages: bend radius is inter- 
changeable, included angle is vari- 
able, and test equipment is low in 
cost. However, this test does not 
have the rigidity necessary for 
applying pressures similar to a 
die bending operation or for pro- 
ducing bend radii at any angle. 
New hydraulic bend test 
improves accuracy .. . 

A more accurate bend test than 
the one shown in Fig 1 is now in 
use at the Evendale plant. Equip- 
ment used in the test (see Fig 2) 
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Bending 


AN EARLY BEND TEST 


Fig 1—Schematic of a bend tes: 
that offers interchangeable bend 
radius, 


consists of hydraulically operated 
dies that are designed to hold 90- 
deg and 45-deg V-blocks with 
matching punches. The punches 
have nose radii from 0.010 to 
0250 in. which vary by incre- 
ments of 0.010 in. at the smal] 
radii to 0.050 in. at the large 
radii. 

The bend testing machine op- 
erates by applying force to a 
sample to make it conform exactly 
to the nose radius on the punch. 
Picking an arbitrary starting 
point, samples are bent at larger 
or smaller punch radii until a 
critical point is reached. At this 
point a_ sufficient number of 
samples are bent to establish the 
smallest bend radius obtainable 
without cracking the sample. This 
procedure is followed for both 45 
and 90-deg included angles. An 
optional test run can be run to 
determine the metal’s ability to 
form a bead; this consists of 
bending a sample until it reaches 
0 deg included angle. 

Two factors should be consid- 
ered when bend testing a sheet 
metal: 

Rolling direction—A minimum 
bend radius should be established 
for both parallel and perpendicular 
bends, since directional properties 
vary with different sheet metals. 
Most sheet metals have greater 
bend strength when the rolling 
direction used in forming the 
sheet is perpendicular, rather than 
parallel, to the bend axis. 

Edge preparation — Cracking 
will be more apt to occur in the 
middle of the bend if a sheet 
metal part is trimmed after form- 
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ing. If a part is not trimmed after 
forming, then minimum bend ra- 
dius must be based on cracking 
whether it occurs at the edges of 
the part or in the middle of the 
bend. 
_ . » but care is still needed 
in crack inspection 

The appearance of cracks in a 
bent sheet metal specimen can 


often be misleading, as indicated 
in Fig 3. The specimen on the 
left ruptured along distinct lines 
and leaves no doubt as to how far 
the sheet metal can be bent. How- 
ever, the specimen on the right de- 
veloped an “orange peel” surface 
that prevented the tester from de- 
tecting small cracks in the metal. 
This orange peel appearance oc- 


THE IMPROVED BEND TEST— 


The machine... 


Fig 2—Hydraulic bend tester deve- 
loped at GE’s Evendale plant. 


























Metal Thickness, in. 


-.. and the results 






. Cobalt-base alloy (L-605) ; 

3 0.060} Rockwell hardness 897 | 7 

. 4 

é 50% Sotety foc 

$ 0.020} 42 ea poralies 50 deg porollel. 
3 = 90 deg normal 
a 45 deg normal” | 

= 0.040 0.050 0.060 





... the specimen... 


Fig 3—Sheet metal can develop 
either distinct cracks (left) or an 
“orange peel” surface (right) after 
bending. 





Aluminum alloy 
0.060H5052-H32)_ 
































mf deg poralle/ 
0.020} 99 % Safety foctor = 
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Metal Thickness, in. 


Fig 4—Inside bend radius vs sheet metal thickness. 


curs frequently in ductile metals 
as the metal approaches the criti- 


cal bend. It is wise to use dye 
penetrant as well as visual in- 
specting techniques when checking 
a bent sheet metal specimen for 
cracks. 

Use graphs to show 

minimum bend radii 

Once a designer has established 
minimum bend radii for a par- 
ticular sheet metal, he can set up 
the data on graphs similar to 
those shown in Fig 4. The graphs 
establish minimum bend radii 
not only as a function of sheet 
metal thickness but also as a 
function of rolling direction and 
included angle. 

The line on the graphs repre- 
senting 50% safety factor can be 
used if a designer wants to design 
a part in which minimum bend 
radius is not critical. However, 
if the contour of the part’ de- 
mands an absolute minimum bend 
radii then the actual plotted line 
on the graph should be used. The 
designer should bear in mind that 
there will be a certain percentage 
of rejects caused by variations of 
individual sheets. 
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Draw tests 


The simplest and most widely 
used draw test is the Olsen or 
Erichsen cup drawing test. This 
test involves clamping a_ sheet 
metal specimen between a circular 
die and a hydraulically actuated 
ram. A ball or hemispherical 
punch is then forced upward, 
pushing the metal through a cir- 
cular opening in the die. The size 
of the opening varies from sample 
to sample, since it is a function of 
sheet thickness. As the ball is 
forced upward, the pressure re- 
quired to actuate the ram is re- 
corded on a pressure gage. When 
the sheet metal begins to crack 
(see Fig 5) there is a sudden drop 
in pressure, indicating the maxi- 


mum drawability of a metal. The 
depth of draw is continuously 
measured by a dial indicator that 
contacts the top of the cup. 

The determination of end point 
in the Olsen or Erichsen test var- 
ies with the sheet alloy being 
evaluated. A work hardenable al- 
loy has an audible snap when it 
breaks enabling the operator to 
keep a constant watch on the gage 
indicator and obtain a fairly ac- 
curate reading when the snap oc- 
curs. In the case of a metal that 
is not work hardenable, the oper- 
ator must watch both the surface 
of the metal being deformed and 
the gage for any sudden drop in 
pressure. In either case, when the 
metal breaks the operator must 
stop the machine and take a read- 
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DRAW TEST— 


The specimen... 


Fig 5—A sheet metal speci- 
men looks like this after an 
Erichsen cup test. 


... and the results 
Erichsen cup tester 

Die opening / in. 

Ball diameter Z in. 





* Total force, /b 


¥ 
0049in. th 
= 9700 /ron — nickel -—base alloy (A-286) 
0.046 in. thk 
*/2,600 /ron- base alloy (N-/55) 
0.043 in. thk 
*/5,900 Cobalt —base alloy (L-605) 
0.042 Yn. thk 
eee ron -nickel -base alloy (Timken) 
ORR ah amma 
cali /ron-bose alloy (Chromoloy) 
0.046 in. thk 
* 3000 


Aluminum alloy (§052-H32) 
O.O5/ in. thk 


aaa 





20 40 60 
Drawobility, % 


80 100 


Fig 6—Depth of draw and total force for various sheet metal alloys compared 


to type 321 stainless. 
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ing in the brief instant before tho 
ram drops away. Depth of dray 
readings for a _ particular eet 
alloy may range from 0.005 in. t, 
0.025 in. within a group of sam. 
ples taken from the same eet 
and the same lot. As a rule, work 
hardenable alloys tend to fal] 
within a more narrow test range 
than non-work hardenable alloys, 

Some authorities believe ma- 
chine speeds cause variations jp 
depth of draw readings; however, 
tests performed in our Metal 
Working Laboratory indicate var- 
iations obtained with fast machine 
speeds are no different than vari- 
ations obtained with normal ma- 
chine speeds. The best way to 
minimize variations in depth of 
draw readings is to have one op- 
erator run all comparative tests 
or to have a group of operators 
trained in a set procedure. 
Compare cup test data with 
a known material 

A metal with well known draw- 
ing characteristics, such as type 
321 stainless steel, should be used 
as a standard whenever a group 
or a pair of metals are compared 
for drawability; other less famil- 
iar alloys are then indicated as 
forming to a certain percentage 
of the known material (see Fig 
6). Such a comparison gives the 
designer an idea of what he can 
expect from an alloy, but it does 
not tell him to what depth any 
specific part may be drawn. 

When making this type of com- 
parison all samples should be 
drawn on the same machine, pre- 
ferably by the same operator or 
at least by operators using the 
same technique. 

Better tests are needed 

In formability testing no exact 
formula can be given for a simp- 
lified method. There have been 
mathematical methods developed 
which give some indication of for- 
mability or a formability index. 
These methods are a step in the 
right direction. 

Improved test techniques must 
be combined with attempts to de- 
rive mathematical formulas. A 
method that eliminates the “hu- 
man element” will probably be the 
best one. 
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_ ‘a Allen-Bradley Co. 
Feed-through capacitor combinations. 


A Guide to @ Barium titanate and modified 


barium titanate compositions are 
a the most widely used ferroelectric 
Ferroel t ceramics. The modifications of 
ec ric barium titanate have provided 
bodies with an extremely wide 
range of electrical characteristics. 
asi , 
The major uses for ferroelec- 
Ceramics trics are 1) capacitors, and 2) 
transducers. In capacitors the 
primary desirable property is a 
high dielectric constant (k); in 


transducers, the primary property 
is a high efficiency in converting 





Miniature electronic devices must use 


efficient capacitors and transducers. from one type of energy to an- 
. other, as measured by the coup- 
a +. O r . P 
Here are the properties y u can expect ds cong .. 
in commercial ferroelectric capacitor In addition to these primary 
and piezoelectric bodies requirements, of course, other 


properties, such as temperature 
and frequency stability, high di- 
by George Economos, Massachusetts Institute of Technology electric strength, high resistivity 


See next three pages for exclusive tabular summaries 
of the properties of commercial ferroelectrics 
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and good mechanical strength, 
must be considered in selecting 
the proper material for a particu- 
lar application. 


Capacitor ferroelectrics 

Dielectric constant peaks—The 
crystallographic changes which 
occur in barium titanate with 
changing temperature cause a 
relatively wide variation in di- 
electric constant (see box on p 
107). The location and height of 
dielectric constant “peaks,” es- 
pecially the highest peak which 
occurs at the Curie temperature 
(248 F for barium titanate), can 
be altered by modifying the ma- 
terial to form mixed crystals con- 
taining barium titanate and other 
titanates and additives. Composi- 
tion can be controlled to provide 
crystals with maximum dielectric 
constants at various temperatures 
depending on end-use require- 
ments. For example, additions of 
lead titanate (Curie point of about 
895 F) cause the peak dielectric 
constant to occur at higher tem- 
peratures; additions of strontium 
titanate, which has no Curie point 
down to liquid helium tempera- 
tures, moves the peak toward the 
lower temperatures. 

The location and shape of such 
peaks are critical in determining 
the type of material to be used. 
Ideally, a flat, high curve, indi- 
cating high dielectric constant 
values over a relatively wide tem- 
perature range, is more desirable 
than relatively sharp peak values. 
In commercial materials, complex 
combinations of titanates, zirco- 
nates, stannates, bismuthates and 
other oxides are used to achieve 
stable high values in the room 
temperature range. Typical vari- 
ations of peak values caused by 
these additions are shown in 
Fig 1. 

Note that in flattening out the 
peak k values, lower values are 
obtained. At present, this com- 
promise must be made where a 
high degree of temperature sta- 
bility is required. 

The recent emphasis on higher 
operating temperatures has con- 
centrated interest on lead titanate- 
containing compositions; however, 
numerous problems have limited 


T. C. Bodies 


CENTRALAB DIV., GLOBE UNION, INC. 
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+100 


| —100 


Capacitance (1 mc) 
















































































Chg, ppm/°C» 300 | 
Rare Earth Titanate “A”....... 35 a 6|lCO 89 13 
|, 18 24 30 37 | 4 
Capacitance | | | - 
Chg, ppm/°C»> —1000 |  -2000 —3000 —4000 | —-50 
Alk. Earth Ti-Zr Series........ 100 (1 kc) | 170 (1 kc) | 250 (1 kc) | 360 (1 kc) | 510 (1 ke) 
Alk. Earth Titanate Series... . 40 (1 kc) 75 (1 ke) | — one is 
H. K. Bodies = 
Dielectric Constant 
Temp, F» —65 5 40 77 115 185 
D4. 500 500 500 500 500 500 
Di5* 1200 1250 1250 1250 1250 1250 
D22* 2000 2300 2350 2300 2200 2000 
D32* 2700 3800 4050 4000 3500 2400 
D51>. 1420 2950 4400 6200 5900 2700 
D52. _ _ — 4550 6400 | 4700 
RRS 1000 | 1800 | 5500 | 8900 | 7500 | 2300 
aTemperature-stable. bRoom temperature tan 6 is 1.1%. cRoom temperature tan 6 is 1.7%. 
SPRAGUE ELECTRIC CO. (Cera-Mite) 
T. C. Types 
| 
Capacitance | Capacitance | Dissipation Insulation 
Range | Tolerance | Factor Resistance, 
' Grades Available, uyf | (roomtemp),% | (tan 8), % megohm> 
NPO to N750..... 1 to 730° | +2 0.1 max at 1 me; 
N1500 to N2200...} 10 to 16404 +2 | 0.2 max at 1 me | >10,000 
for < 10 yyf 
H. K. Types 
Capacitance | Dissipation Insulation 
Range Capacitance Tolerance (room temp), % | Factor Resistance, 
Available, uf (tan 5) megohm> 
100-800..........] +20 and +10 
0.001-0.005....... +20 and +10 ||2% max atl ke | >10,000 
| ae +80 to — 20 for lower ranges; +80 to | 
— 30 for 0.1 uf | 
aLetters ‘“‘N” and “P” denote negative and positive capacitance change; numerals denote 


change in ppm/°C. 
bAt 77 F, after 2 min at 180 v (d.c.). 


-——8- ew r wr ere ee Ke rr er ee ee Oe Or lr ee 


c1000-v (d.c.) 


rating. 


AMERICAN LAVA CORP. (AlSiMag) 


d500-v (d.c.) rating. 

















Capacitance Change 
Dielectric (1 ke at 5 v max), %/°C 
Grade Constant 
a (1 ke at 5 v max) 25 F 50 F 77 F 130 F | 185F 
| LARS Rs ee Py 1200-2000 — — 0 -18 —16 
T-163...... 900-1300 +8 +4 0 —-2 | +16 
T-169. . 1000-1200 — +11 0 -9 | +14 
SEVEN, ots 5 sping i 1100-1400 — +14 0 - 9 - | 

















aPower factor for all grades is 1.5% max. 
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ALLEN-BRADLEY CoO. RADIO MATERIALS CORP. (Discaps) 
e T. C. Bodies 
Grade Dielectric Constant Temperature Coefficient, % of 68-F Capacitance 
— Grades Capacitance Range, wuf| -5F | 25F | 70F | 105F | 185F 
NIS....- 0.22 0eee eee e eee 15-80 NPO..... 2-150 40.2 | +01 | 0 | -O1 | -03 
"ee N-80... 2-150 +03 | +02 | 0 | -03 | -06 
H. K. Bodies N-220.... 3-175 +1 | 406] 0 | -04 | -15 
, = jgnaes onmnmmarnmanes N-470. 3-240 +22 | +13 | 0 | -1 ~3.3 
KS800. . | | 800 N-750 5-350 +32 | 418 | 0 | -15 | 48 
K1000. . .1100 N-1400... 15-560 | +82 | +5 0 | —35 —9.8 
KS1200. . .. e 1200 
a 1700 H. K. Bodies> 
K3000.... ” vee 3500 
KODDD......2220eeeeeeeeereee sees + LOND Dissip Factor| Working Voltage | Capacitance 
7 : Capacitance (tan 4), (d.c.), V Tolerance 
aror ll T.C. d : f to (1 ) § | 7 
0.1%; Malattie strength “(de.) <500 ‘vail; Grade uf % | (room temp), % 
and resistivity (77 F) is 10’? ohm-cm. 
; b“P” denotes positive and “N” negative ca- 8B, U................. | 0.00015-0.02............ 1.5 (1 kc) | 1000 Varied 
pacitance change; digits indicate change in Ts er ee SF, (ee ‘ — 
»pm/°C f _ a : | } 
OTE cilia: cae tees te | I ......... | 0,000331-0.01 (ime) | 2000 | +20 
1%; dielectric strength (d.c.) >250 v/mil: | 0.000241-0.005.. 1 (1 mc) 3000 +20 
and resistivity (77 F) >10" ohm-cm. 0.000181-0.001. . -...| 1€ me) 4000 | +20 
| 0.000131-0.001 . . 1 (1 mc) 5000 | +20 
0.000101-0.001.. 1 (1 mc) 6000 +20 
. ae es i oe a Pear ‘ y 
Properties of _. Seerereres | 0.00015-0.01............ 1.5 (1 ke) 1000 +10 and +20, 
respectively | 
Commercial sdiainsconconiedtieitccaiaiaas : nnn mn bill 
LV, BT PE iis vandasswes 3 (1 kc) 100 | +40 and eo 
e respective 
Capacitor a 
aDesignation: P = positive, N = negative; numerals denote capacitance change in parts per 
° illi °C. 
F erro ele Cc tr ics ein seitinas: >7500 megohms. cupf. 
- MURATA MFG. CO., LTD. (Ceramo-C) 
T. C. Bodies* H. K. Bodies» 
Dielectric Dissip Factor Dielectric | Dissip Factor 
Constant (10* tan 8) | Dielec Constant (104 tan 5) 
Grade — — |__| Temp Coef, Str, | —_——_——— 
1 ke Lme | 1kc | Ime | ppm/°C |kv/mm} — Grade 1 ke Ime | lke | 1 me 
| 
C.. 18-20 18-20 3-20 | 0.5-3 | +17to—17 | 10-20 fYY1...... 1500 | 1300 | 150-200 | 100-150 
ts Os] 85 85 3-10 | 3-10 | —358to—468 | 10-20 f¥Z2..... 3000 2500 | 100-150 | 50-100 
AA. tase 6 6 8-12 | 3-5 66 to 88 20-30 | | 
aCapacitance range: 0.4 to 1100 uuf; resistivity: 10°? megohm-cm. bCapacitance range: 300 to 10,00 uuf; resistivity: 10 meghom- 
cm; dielectric strength: 5-10 kv/mm. 
ERIE RESISTOR CORP. (Ceramicon) 
T. C. Bodies H. K. Bodies¢ 
| 
Power Breakdown 
Dielectric Factor (max; | Dielectric Strength, Dielectric Strength, 

Grade* Constant (77 F) |} 1lmc),% | v/mil> Constant | v/mild Capacitance Change, % 
i— ~ ; (min; |— —— ——— — — 
| 185F | 255F Grade | 77F) | 185F | 255F |—65to185F| 50 to 150F 

i TA 15 0.1 75 | 37.5 K250AB... 244 65 | 32 +5,-7.5 +5,-7.5 
. ee 31 0.1 75 | 37.5 K1200FA..; 1000 50 25 +10 +10 
. ear 4] 0.1 75 37.5 K1200HA..} 1200 100 | | -= +3.3 
. See 50 0.1 | 75 _ 815 K3500.....} 3500 {| 50 25 | +22,—82 | +22,—56 
_. eee 82 0.1 | 75 | 37.5 | K6O00AA..; 5200 40 20. | +22,—82 | +22,—82 
.. ae 160 min 0.2 | 100 50 

N4700......... 550 min aa ia | | 

















*Designation: P = positive, N = negative; numerals denote capacitance change in parts per million per °C (77 to 185 F). 
51000-hr life test voltage. ePower factor for all grades: 1.5% (1 kc). 41000-hr life test voltage. 








DECEMBER, 1958 « 105 








Properties of 





MURATA MFG. CO., LTD. 





























4 Dielec Const Dissipation Coupling Density, 
C ommercia i Grade (1 kc) Factor Coefficient Ib/cu 
(tan 5), (Ks) 
ra ° 07 
Piezoelectric én 
. A 1800 ] 0.32 0.198 
Ceramics B 740 0.6 0.24 0.194 
C 460 0.4 0.18 0.19] 
AMERICAN LAVA CORP. (AISiMag) 
te ka*, ks, da’, 33%, F a: f.xd& 
Grade F % % 10!2 coulombs, 10'2 coulombs kc-in. kc-in. 
newton newton t 
T-148B.. 240-255 15-32 17-40 20-80 60-180 91-96 99-113 ’ 
T-163... 240-255 15-30 20-45 20-80 60-180 99-103 117-121 
T-169.... ~ 260 26-31 23-31 ~76 ~190 110-116 
T-120B... 265-280 26-42 15-45 56-82 45-205 93-100 99-118 





aTransverse coupling coefficient. 
Thickness coupling coefficient. 
cTransverse piezoelectric constant. 


Typical titanate capacitors. 








dThickness piezoelectric constant. 


eResonant frequency constant; thickness (t) Jess than ‘radius (r). 
fResonant frequency constant: radius (r) greater-than 








thickness (t). 





Allen-Bradley Co 














eir use. Two of. these problems 
re: 1) high volatility of the 
ad oxide causes compositional 
anges difficult to control, and 
) a fired body may be quite 
and have a differential 
ad concentration from the sur- 
ace to the interior. Also, during 
nanufacture, furnace refractories 
an be seriously deteriorated by 
he lead oxide vapors. 

Types and properties—Two basic 


yrous 


types 
ceramic capacitors are produced 
today: 1) the “temperature com- 
pensating”’ 
the “high k” (H.K:) type. 
T.C. type is useful for its charac- 
teristic of linear temperature vari- 


of high-dielectric-constant 


(T.C.) type, and 2) 
The 


ation, required for temperature 
compensation in certain electronic 
circuits. The H.K. type is desir- 
able for its high storage capacity. 
All other types of capacitors are 
variations of these two designed 
to emphasize specific features of 
importance for specific uses. 

The accompanying tables give 
selected property data on both 
T.C. and H.K.-type bodies sup- 
plied by various producers. As 


can be seen from the data, not all 
producers agree on what proper- 
ties are basic. Also, other factors, 
such as effects of temperature 
cycling, effects of aging, and test 
conditions used, should be consid- 
ered. Producers should be con- 
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Dielectric Constant (k) 
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sulted before final evaluation and 


selection of materials is made. 


New ferroelectrics—Various ti- 














What is a ferroelectric? 

A ferroelectric is a material that 
exhibits a nonlinear response of 
the polarization to an applied field 
of varying amplitude. In this 
article, the term “ferroelectric” is 
used rather loosely because the 
high dielectric constant value is 
the only criterion for the existence 
of the ferroelectric state in these 
materials. (A better proof would 
be the occurrence of hysteresis in 
the polarization vs applied field 
characteristic. ) 

Ferroelectricity is generally de- 
scribed as the electrical analogue 
of ferromagnetism (see “A Guide 
to Ferromagnetic Ceramics,’’ 
M/DE, Sept ’58, p 96), which ac- 
counts for the prefix “ferro-.” The 
behavior of the two types of mate- 
rials is very similar. The difference 
lies in the fact that ferromagnetism 
stems from interactions in the 
lattice which cause alignment of 
spinning electrons of ions, whereas 
ferroelectricity stems from the 
spontaneous polarization of ions in 
a compatible lattice. In ferroelec- 
trics an applied electrical field 
causes the spontaneously polarized 
domains to shift and follow the 
same sequence as occurs in ferro- 
magnetic materials to produce the 
familiar hysteresis loop. . Thus, 
ferroelectrics are also nonlinear 
dielectrics, 

Barium titanate 

Barium titanate (BaTiO;), the 

simplest and most commonly and 





Ferroelectricity Explained 


successfully: used ferroelectric, be- 
longs to.a larger class of com- 
pounds called'perovskites. The idea] 
perovskite lattice is a cubic close- 
packed arrangement of barium and 
oxygen ions, as shown in the ac- 
companying sketch. A barium ion 
is located in each 

 ©@ corner and an 

oxygen ion in the 
center of each 
face of a _ cube. 
The octahedron of 
oxygen ions forms 
the interstice for 
the titanium ion. Substituting other 
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Lattice transitions (upper figure) 
and corresponding variations in di- 
electric constant (lower curves) 
which occur in barium titanate with 


changing temperature. (Von Hippel) 


zirconates and stannates) for the 
barium or titanium or both, or 
even changing the temperature, 
causes changes in the structure. 

Barium titanate goes through a 
series of lattice transitions as tem- 
perature decreases, as shown in 
the accompanying curve. At room 
temperature it is tetragonal (con- 
nected with the spontaneous polar- 
ization of the ions along the “c” 
axis) and is about 1% out of the 
high temperature (stable above 
248 F) cubic form. 

One of the earliest and 
easily visualized theories on the 
origin of ferroelectricity in barium 
titanate is the “rattling” ion hy- 
pothesis of Megaw. The ions at the 
corners of the unit cell are held to 
be the key to the observed behavior. 
When strontium ions occupy these 
positions, a quite perfect packing 
of all the ions provides cubic sym- 
metry. When the larger barium 
ions occupy these positions, they 
expand the oxygen lattice, giving 
the titanium ion more space than 
it needs, thus permitting it to 
“rattle.” Upon cooling from a 
higher temperature, a shift of the 
titanium ions occurs when the in- 
terionic forces overcome the ther- 
mal agitation. The movement of 


most 


the titanium ions causes a shift of 
the oxygen ions closest to these 
polarized ions and, through a feed- 
back mechanism, results in spon- 
taneous polarization and domain 
formation. 
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ideal capacitance values 














—=--—— Values for: 
Mfr's Rm temp Temp, 
Code nominal F 
capacitance 
(lke), ppt 
A- Tubulor 1500 255 
B- FC 1500 185 
C- FOS 3000 185 
D- Tubulor 1500 77 
E- SMFO-! . 2000 255 
F- FIB 2500 255 
G- SMFO-2 10% 185 
l 
10 100 1000 


Frequency, mc 


Fig 2—Typical feed-through re- 
sponse of capacitors compared with 
ideal values. (Allen-Bradley Co.) 


tanates, zirconates, stannates and 
combinations of these have been 
studied to find new useful ferro- 
electric compounds. Except for a 
few interesting antiferroelectric 
effects, no startling results of 
commercial importance have oc- 
curred. Primary uses for these 
materials are as additives to 
barium titanate. Some tantalates 
and niobdates have exhibited fer- 
roelectricity, but they seem to 
offer no property benefits as com- 
pared with currently used mate- 
rials. 

The rectangular hysteresis loop 
common to some ferrites, and of 
use in computer design, is a rarity 
in ceramic ferroelectric materials. 
Single crystals show some prom- 
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ise in this regard, but they do not 
seem to offer much advantage over 
the magnetic materials now being 
used. 

An interesting recent develop- 
ment is the use of stacked disks 
of high k materials to form 
efficient feed-through capacitors. 
Even more recent is the use of 
combinations of ferroelectric tita- 
nates and ferromagnetic ferrites 
for components useful at very 
high frequencies. Fig 2 shows the 
behavior of some of these units 
as compared with ideal capaci- 
tance values. 

Transducer (piezoelectric) 
ferroelectrics 

Piezoelectric ceramics are those 
materials in which the application 
of a stress produces an electrical 
charge, and vice versa. The me- 
chanical stress applied to a piezo- 
electric material can be of any 
type, e.g., compressive, torsional, 
tensile or thermal (pyroelectric). 

The ferroelectric domains of 
barium titanate, as it comes from 
the sintering furnace, are ran- 
domly oriented. Such random 
orientation cancels the polariza- 
tion vectors. Thus, to obtain maxi- 
mum polarization of the body in 
the desired direction (which pro- 
vides marked increases in the 
piezoelectric response to an ap- 
plied field) the body- must be 
“poled” by heating it to tempera- 
tures above the Curie temperature 
and cooling in an applied d.c. field. 
The applied field causes a net 
domain orientation in the direc- 
tion of the applied field, as shown 
in Fig 3. 

Such a poled configuration can 
be expected to be rather unstable, 
and if there is some ionic mobil- 
ity or stress release a slow change 
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to a more favorable energy co) 
tion should result. This cha; 
is known as aging, and the res 
tant condition is generally attr 
uted to an exponential change f 
the forced domain configurat 
to a more random, compensated 
form. 

The most desirable feature of 
a piezoelectric transducer elemey} 
is a high efficiency between the 
applied field and the mechanica| 
response, as measured by the 
coupling coefficient, K... Results 
of a recent investigation show 
that a high dielectric constant is 
not necessarily the criterion for 
best piezoelectric response; high 
density appears to be more im- 
portant. 

The accompanying tables show 
representative properties of piezo- 
electric bodies produced by two 
manufacturers. 

Where they’re used—Piezoelec- 
tric materials are used quite ex- 
tensively commercially. Titanate 
pick-up-heads for recording re- 
production are commonplace. Tita- 
nate ultrasonic vibrators are used 
for special cleaning tasks, for 
mixing plastics with accelerators, 
and for numerous acoustical and 
mechanical purposes. 
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Fig 3—Schematic representation of “poling” in a piezoelectric crystal, show- 
ing domain orientation during each step of application of the applied d.c. field. 
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Comparison of corrosion produced by three different screws on HM21XA 
magnesium after 48 hr of salt spray testing. 


Unless properly protected or insulated, magnesium 
surfaces can be a potential source of 


Corrosion. 


This article tells ... 


Three Ways to Avoid 
Corrosion in 


Magnesium 


by Robert J. Fabian, Associate Editor, Materials in Design Engineering, 


and John Stevens, Dow Chemical Co. 


1. Protect the surface 





Surface treatments—Corrosion 
of magnesium is usually accom- 
panied by the formation of alkali 
deposits on the metal surface (see 
box on p 110 for a description 
of how these deposits are formed). 
Since alkalis destroy adhesion, 
these deposits can destroy the 
usefulness of protective coatings. 
Surface treatments normally ap- 
plied to metals provide an acid 
or slightly neutral surface which 
promotes the adhesion of sub- 
sequent topcoats. Consequently, 


treatments for magnesium should 
provide an acid or neutral surface 
as well as being alkali resistant, 
i.e, they must not be stripped 
by alkalis. 

The chromate surface treat- 
ments used on magnesium provide 
acid surfaces but are not alkali 
resistant. Conversely, although 
they have better wear resistance, 
the alkaline anodic treatments are 
alkali resistant but they do not 
provide the acid surface required 
for paint adhesion. Briefly, the 








characteristics of the various 
types of surface treatments are: 

1. Provide acid surface but are 
not alkali resistant: Dow Nos. 1, 
7, 8, 9, 10, 15, 16 and 18, 19, and 
Iridite No. 15. 

2. Are alkali resistant but pro- 
vide no acid surface for paint 
base: Dow Nos. 12 and 14, HAE, 
and Manodyze. 

The only treatment which pro- 
vides both alkali resistance and 
an acid surface is Dow No. 17. 
However, the alkali resistance of 
the treatments in 1 above can be 
built up by using a wash primer 
based on polyvinylbutyral resins. 
The polyvinylbutyral vehicles used 
in formulations specified in MIL- 
G-15328A or MIL-C-8514 (Aer) 
provide a good degree of alkali 
resistance. 

Conversely, the paint adhesion 
of Dow Nos. 12 and 14, HAE and 
Manodyze treatments can be sub- 
stantially increased by using an 
acid post-treatment. Treatments 
such as dichromate or acid fluoride 
dip neutralize any residual surface 
alkalinity. In some cases, these 
post-treatments are normally con- 
sidered as part of the original 
surface treatment process. 

Paints and primers—Except for 
certain experimental primers now 
under development, no primer or 
pigment is good enough to com- 
pletely inhibit and prevent cor- 
rosion of magnesium. Neverthe- 
less, some coating systems are 
quite adequate in preventing at- 
mospheric or salt spray corrosion. 

It is especially important that 
organic coatings used over the 
above surface treatments have 
good alkali resistance. For this 
reason paints based on vinyl and 
epoxy resins are particularly rec- 
ommended. The effect of pig- 
ments on the inhibition of cor- 
rosion should also be considered 
when selecting a primer. Soluble 
zinc chromate is currently the 
most popular pigment. However, 
strontium chromate and insoluble 
zinc chromate, in addition to in- 
hibiting corrosion satisfactorily, 
have longer life and permanence 
because of their insolubility. Con- 
sequently, these two materials are 
preferred even though satisfactory 
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performance can be obtained with 
a soluble zinc chromate primer. 

Plating — Electroplating and 
electroless plating can also be used 
to protect magnesium from cor- 


rosion. However, because of its 
comparatively high cost, process- 
ing problems, etc., plating is not 
very widely used for providing 
corrosion resistance alone. Its use 


is limited to applications w} 
other properties are requi1 
such as solderability, wear res 
ance, RF grounding and dec 
tion. 


2. Use compatible materials wherever possible 


Magnesium-to-magnesium—For 
all practical purposes, galvanic 
corrosion between any two mag- 
nesium alloys is negligible. How- 
ever, for best results magnesium 
contact surfaces should be given 
one or more coats of a chromate- 
pigmented primer. 

Magnesium-to-dissimilar metals 
—In addition to using a protective 
paint film, electrolytic corrosion 
between magnesium and dissimi- 
lar metals can be prevented by: 


1. Using metals that have the 
best compatibility with mag- 
nesium. 

2. Electroplating dissimilar me- 
tals with metals that are com- 
patible with magnesium. 

3. Separating the metals so that 
the corroding medium can- 
not complete an electrical cir- 
cuit. 


Fortunately, magnesium is com- 
pletely compatible with many alu- 
minum base alloys that contain 
magnesium. These aluminum al- 
loys, when coupled to magnesium, 
exhibit polarization character- 
istics that reduce potential differ- 
ences to a minimum and prevent 
electrolytic corrosion from occur- 
ring. Compatibility is mainly de- 
termined by the constituents in 
the aluminum alloy. Iron, copper 
and nickel tend to destroy com- 
patibility; titanium has little ef- 
fect; and magnesium promotes 
compatibility. 

The most important aluminum 
alloys recommended for use with 
magnesium are: 5052 (sheet), 
6061 (extrusions), AM5220 (cast- 
ings) and 5056 (rivets). Recent 
results show that 5056 aluminum 
rivets have very good structural 
and corrosion properties when 
used at room as well as high 
temperatures. Conventional rivets, 
blind rivets, blind bolts and blind 
nuts are available as either stan- 
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dard or special items in the 5056 
or 6061 aluminum alloys. Several 
quick release fasteners can be 
obtained with 5056 or 5052 alum- 
inum alloy grommets. 

In general, the metals that tend 
to corrode magnesium when coup- 
led to it under corrosive conditions 
are: carbon and alloy steels, stain- 
less steels, titanium, brass, copper, 
monel, and aluminum alloys 2024, 
2024 Alclad, 7075, 7075 Alclad, 
and 3003. However, in most cases 
small parts made of these metals 
can be used with magnesium if 
they are coated with an electro- 
plate compatible with magnesium. 

Current tests show that tin 
electroplates are more compatible 
with magnesium than are cad- 
mium electroplates. The photo on 
p 109 shows the effects of three 
different unpainted systems on 
an HM21XA magnesium alloy 





How Magnesium 
Corrodes 


Corrosion of magnesium is 
caused by the presence of an 
anode (in this case the mag- 
nesium surface), a continuous 
liquid path or electrolyte, and a 
cathode. The cathode may be 
any metal that has a _ lower 
potential than magnesium. Cor- 
rosion starts at the anode where 
magnesium in contact with the 
electrolyte goes into solution, 
leaving a surplus of electrons 
on the metal surface. As the 
result of the difference in po- 
tential, these electrons flow to 
the cathode where they react 
with water in the electrolyte to 
produce alkali deposits. These 
deposits may provide a self-heal- 
ing effect in preventing corro- 
sion but usually they have an 
adverse effect on the adhesion 
of subsequent topcoats. 
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(treated with Dow No. 17) after 
48 hr of salt spray testing. The 
screws on the left, made of a 
5056 aluminum alloy cause re- 
latively little corrosion damage to 
the surrounding magnesium; the 
tin-plated steel screws in the 
middle cause some attack; whereas 
the cadmium-plated steel screws 
on the right cause severe attack. 
Although the tin electroplate ap- 
pears to be only partially compat- 
ible with unpainted magnesium, 
the compatibility of the electro- 
plate can be materially increased 
by coating it with an alkali resist- 
ant epoxy or vinyl paint. 

In general, a tin plate is su- 
perior to a cadmium or zinc plate 
when the cathode area is large, 
if it is unpainted, or if it is 
painted with an alkali-sensitive 
system. However, a tin plate is 
not as good as a cadmium or zinc 
plate when the cathode area is 
painted with an alkali-resistant 
epoxy or vinyl system. 

Magnesium-to-wood—This type 
of contact presents an unusual 
problem because of the absorbent 
characteristics of wood. If wood 
becomes wet it can hold water in 
contact with magnesium for long 
periods. As the water is soaked 
up, the natural acids of the wood 
tend to leach out and cause cor- 
rosion of the magnesium. To pre- 
vent moisture absorption the wood 
should be sealed with a paint or 
varnish. In addition, the mag- 
nesium contact surfaces should be 
given one or more coats of a 
chromate-pigmented primer. 


3. Design joints 
properly 

Effect of fastener materials — 
Careful attention to joint design 
and selection of fastener materials 


is essential in preventing corrosion 
of magnesium. Rivets of 5056 














uminum are particularly recom- 

mended. Also, 6053 and 6061 alu- 
num rivets, in that order, are 
nost as compatible with mag- 
sium and may be used as sub- 
tutes for 5056. In all cases 

rivets should be anodized or chem- 
illy treated prior to use. 

The 6061 aluminum alloy is 
particularly recommended for 
bolts and hardware. Also, under 
cadmium-plated steel bolts best 
results are obtained by using 5052 
washers. Joints should be de- 





signed carefully in such a system 
and, as shown in Fig 1, the as- 
sembly must be located so that 
corrosion-producing electrolytes 
do not bridge the washer, as in 
the bottom groove of flooring. 
Steel and copper rivets, as well 
as steel, nickel, aluminum (other 
than 5056, 6061 or 6053) and 
brass bolts and screws, should not 
be used directly against mag- 
nesium. In general, a tin, zinc or 
cadmium plate on these parts is 
recommended, followed by a chem- 





Minimize corrosion by 


Entrapped woter 


5052 aluminum washers 








Cadmium-plated bolt ” 
Fig 1—Wherever possible use 5052 
aluminum washers to separate bolts 
and magnesium structure. However 
a washer cannot prevent corrosion if 
it is bridged by entrapped moisture. 
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Fig 2—Provide inserts with an an- 
nular groove filled with a calking 
compound. 
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Fig 3—These diagrams show three 
ways to prevent corrosion when 
using magnesium with dissimilar 
metals or wood. In no case allow 
electrolyte to bridge over spacers. 
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Fig 4—Provide drain holes for moisture, and use enough sealing tape so 
moisture does not bridge between magnesium and dissimilar metal. 










ical treatment plus an alkali re- 
sistant epoxy or vinyl coating. 
Plating only retards and does not 
completely prevent galvanic cor- 
rosion. 

Insert design—In most cases 
inserts used in magnesium should 
be plated with tin, zinc or cad- 
mium. Naturally, no special pro- 
tection is required if a dissimilar 
metal insert will not be exposed 
to the corrosive medium. If ser- 
vice conditions are severe, then 
an annular groove (Fig 2) should 
be provided and filled with calking 
compound. This groove should 
preferably be formed by machin- 
ing the insert (A), but usually 
the small size of the insert makes 
it necessary to counterbore the 
groove in the magnesium (B). 

Use of tapes—Electrolytic cor- 
rosion can also be prevented by 
using nonabsorbent tapes er seal- 
ing compounds in joints? Vinyl, 
Mylar and organic rubber tapes 
in particular are recommended. 
Final choice is governed by the 
particular assembly and protective 
requirements. Because of their 
wicking action, cloth-supported 
tapes should not be used. 

Preventing electrolyte bridging 
—Typical examples of how mag- 
nesium can be separated from dis- 
similar metals are shown in Fig 
3. It is especially important that 
the sealing materials in highly 
stressed joints remain noncon- 
ductive in use and that they ex- 
tend out from the joint sufficient- 
ly to prevent bridging of the elec- 
trolyte. Fig 4 shows typical ex- 
amples of how tapes and drain 
holes should and should not be 
used. The joint at the left will 
definitely corrode because liquids 
can bridge the aluminum angle 
and the magnesium sheet. The 
center angle has a tape separator 
but the tape does not extend far 
enough on the left side to prevent 
bridging. However, the tape on 
the right side of the joint extends 
far enough so that a drain hole 
can be drilled through the tape. 
The angle on the right is a good 
design in that it incorporates a 
drain hole and also has the tape 
wrapped up the sides of the angle 
to prevent bridging. 
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Transition Layer Is Key to Good 
Ceramic-to-Metal 


Bonds 


A quick summary of the four processes— 


their advantages and limitations—most commonl 
| Y 


used in metallizing ceramics. 


by G. R. Van Houten, P. R. Mallory & Co., Inc. 


@ Structural and electronic de- 
vices frequently require the com- 
bined use of ceramics and metals, 
and in many of these applications 
hermetic (airtight) ceramic-to- 
ceramic and ceramic-to-metal seals 
are used. A major problem in 
joining metals to ceramics is find- 
ing bonding materials that will 
wet ceramic surfaces thoroughly, 
and bonding is usually accom- 
plished by applying a thin inter- 


mediate coating that will adhere 
to the ceramic. If this transition 
layer is not readily wet by normal 
bonding metals, additional coat- 
ings are applied until a suitable 
outer layer is achieved. 
Types of transition layers 

The transition layer or layers 
between the ceramic and the 
metal may be one of several types. 
With the oxide-type ceramics gen- 
erally used in the electronics in- 


for ordinary service... 





Sealed capacitors suitable for low 
temperatures. 


. and for 





Aluminum oxide rings metallized by 
moly-manganese process, then copper and 
nickel-plated, will be copper brazed to 
metal switch. 


Silver paint-glass frit mixes 
are widely used to form a transi- 
tion layer on ceramic surfaces 
because of their ease of applica- 
tion and standardized perform- 
ance. These mixes can be applied 
by painting, including silk screen- 
ing, then firing. The silvered sur- 
face can be either soldered or dip 
coated with solder. 

Use of silver-glass mixes as 
ceramic coating agents often re- 
stricts the temperature range 


severe service 





Relay assembly has a steatite plate 
metallized by moly-manganese proc- 
ess and solder coated. 


dustry, most transition layers 
high temperature seals use m« 
oxides which adhere to the 
ramic body and are readily 
either by the parent metal or 
other metals. The metal 
may be a single oxide, as in t 
case of many glass-to-tungsten 
seals (the transition layer is pri 
marily tungsten oxide), or the) 
may be more complex, such as th: 
spinel-type mixture of oxides usu 
ally found when alumina is coated 
with moly-manganese. 

Transition layers can be formed 
by: 

1. Applying oxide, metal or 
oxide-metal mixtures by vacuum 
evaporation, painting, dipping, 
spraying, flame spraying or elec- 
trodeposition, followed by firing 
in a suitable atmosphere. 

2. Partially or completely oxi- 
dizing a metal layer that has been 
placed on the ceramic surface. 

3. Partially or completely re- 
ducing a ceramic oxide to the 
metallic state on a ceramic sur- 
face. 

The specific transition layer 
selected depends on the ceramic 
composition and the performance 
requirements. 


OX|K 


available for brazing or soldering 
steps so severely that the finished 
unit is unsuited for anything 
except low temperature operation. 
Problems associated with silver 
migration under applied voltages 
at elevated temperatures may also 
restrict the useful temperature. 
Therefore, if a high operating 
temperature or continuing high 
vacuum at an elevated tempera- 
ture is required, other metalliz- 
ing techniques are used. 


All three of the following proc- 
esses can produce hermetic cera- 
mic-to-ceramic or ceramic-to-me- 
tal seals that will withstand high 
operational temperatures, some- 
times well over 1100 F. 


Moly-manganese 
The moly-manganese techniqu: 











x 


It 


nsists of forming a thin metallic 
ver on a ceramic surface by 
plying a mixture of molybde- 

im and manganese powders and 

ating in a reducing atmosphere. 

This method evolved from the 
tungsten-to-glass seal of the early 
900’s. Vatter and Pulfrich devel- 
oped a molybdenum-iron seal in 
‘ermany during World War II, 
and Nolte and Spurek substituted 
manganese powder for the iron 
powder and developed the final 
technique for the current moly- 
manganese bonding process. ) 

The initial step in applying a 
moly-manganese transition layer 
is the mixing of molybdenum and 
manganese powders, preferably of 
5. average particle size and 
99--% purity, in a binder that 
will hold the powder on the ce- 
ramic surface. A typical binder 
is methyl methacrylate, although 
glyptal or cellulose nitrate might 
be used. 


After the molybdenum-manga- 
nese mixture is painted onto the 
ceramic surface, the body is 
placed in a hydrogen or dissoci- 
ated ammonia atmosphere at a 
temperature of 2375 to 2425 F, 
held at temperature for 5 to 20 
min, and cooled to near room tem- 
perature before removal from the 
reducing atmosphere. The part is 
then plated with sufficient copper, 
nickel, or copper and nickel so 
that the molten braze metal in 
the subsequent brazing operation 
will not dissolve away too much 
of the transition layer and thus 
reduce joint strength and integ- 
rity. If necessary, the electro- 
deposited coatings may be refired 
in a reducing atmosphere to 
achieve limited diffusion and thus 
improve bonding at the plate in- 
terface. 

This process is relatively insen- 
sitive to minor process variables 
and is therefore very well suited 
to quantity production. However, 
it has the disadvantage that 
multiple firings are required, at 
least one of them at a high tem- 
perature in a hydrogen atmos- 
phere. Such firing may result in 
discoloration of some ceramics 
and damage to their electrical 
properties. 





COMMON MATERIALS USED FOR METAL-CERAMIC STRUCTURES: 





Ordinary Service 


Severe Service® 


} 





Metals Copper, nickel Inconel, molybdenum, nickel, 


Ceramics and Glasses 


Transition Layer Materials 


Braze Filler Metals 





Soft glasses, boron 
glasses 


Silver-glass frit 


Silver solders, lead 
solders, tin solders 


stainless steel, tungsten 
Alumina, mullite, steatite, fors- 
| terite 
Moly-manganese plated with 
copper and/or nickel, copper- 
26% titanium, copper-45% zir- 
conium 


Copper, copper-8% nickel, cop- 
per-26% titanium, copper-45% 
| zirconium 





aExpansion coefficients of materials listed vary widely; in many of the ceramic materials, the 
coefficients vary with slight changes in composition. Therefore, it is advisable to check ex- 
perimentally the manufacturer’s listed values before the material is used in an assembly. 

bFor joints requiring maximum integrity with minimum outgassing or vaporization of con- 
struction materials. Example: evacuated hermetically sealed electronic devices for service at 


1475 F. 





Moly-manganese joint between two mullite tubes was made by an un- 
trained engineer on his first attempt, indicating the relative insensitivity 
of this process. Helium leak rate of the joint, as measured by a mass spectro- 


meter, was 16 cu cm per 100 years. 


The same engineer made numerous 


attempts with the hydride and active metals process before obtaining accept- 


able joints. 


Metal hydride 

In the hydride process the work 
surface is coated with titanium 
hydride, alone or with copper 
powder, and fired at 1650 F to 
form a metallic transition layer. 

The initial step in producing a 
metal hydride transition layer is 
the preparation of the powder 
mixture of copper and titanium 


Typical Uses 


Typical applications of ceramic- 
metal combinations are ceramic 
and cermet cutting tools, high 
temperature compressor blades, 
nozzles and valve seats, hermet- 
ically sealed switches, relays and 
ceramic electron tubes. 







hydride, preferably finer than 7 
avg particle size, in proportions 
to yield the copper-titanium eutec- 
tic (74% copper and 26% tita- 
nium by weight). This mixture 
is applied in a suitable binder 
which will hold the powder on the 
ceramic surface during the pre- 
fusion steps of processing. A num- 
ber of materials have been pre- 
scribed: nitrocellulose or methyl 
methacrylate appear quite suit- 
able. The coated part is fired in 
vacuum at 1650 F and cooled in 
vacuum. Final stages of cooling 
can be accelerated by introducing 
a non-oxidizing gas into the vac- 
uum chamber. 

Usually the hydride process 
metallizing and joining are done 
in a single step. When two ce- 
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ramic surfaces are to be joined, 
each of the joint surfaces is 
painted with the brazing powder. 
The parts are pressed together, 
jigged into place, and fired and 
joined together in a single fur- 
nacing. 

The hydride process exhibits 
extremely high solder fluidity at 
the alloying temperature and 
therefore requires careful coating 
of the ceramic surface in order 
to insure a layer of uniform thick- 


ness. Even with care, it is ex- 
tremely difficult to control the 
final physical dimensions of the 
braze area. However, the hydride 
process yields.a’ strong. bond; -re- 
quires a firing ‘temperature ‘which 
is well below the sofening,point 
of most ceramic’ bodies, and’s:re- 
quires only a single’ operation ‘in 
which the bonding.layer is‘applied 
and the ceramic ‘is joined to ithe 
other ceramic or metal ‘surface: 

The hydride process: also per- 
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Materials Determine Design 


Proper choice of materials 
and correct design are required 
if metals and ceramics are to be 
satisfactorily combined into a 
single structure. Metal-ceramic 
joints are relatively easy to de- 
sign if expansion coefficients are 
properly matched, the lifetime 
temperature range is extremely 
narrow, and one phase is suffi- 
ciently plastic or a suitable duc- 
tile buffer layer is interposed. 
An example of the latter tech- 
nique is the use of a tungsten- 
copper - nickel layer ‘between 
nickel-bonded titanium carbide 
and Inconel. The tungsten alloy 
has the same expansion coeffi- 
cient as the cermet and is suffi- 
ciently ductile to absorb the 
strain imposed by greater ex- 
pansion of the Inconel. 


Metal vs ceramic joints 

In metal-ceramic structures, 
metals are usually joined to 
metals by lap or scarf joints. 
The primary advantage of a lap 
over a butt joint is that the 
joint is in shear and the load is 
quite uniformly distributed over 
a large area. In a heavily loaded 
metal-to-metal butt joint, mis- 
alignment causes localized high 
stresses in some areas which 
may fail, thus increasing the 
load on the remaining joint area 
and causing catastrophic failure. 

Ceramics are usually joined 
to ceramics with butt joints. 
Catastrophic failure of a butt 
_joint in a ceramic body is not 
usually a factor because the 
brittle nature of the material 
requires the design of joints in 
which the stress levels are not 
high enough to cause failure of 
a ceramic joint. 
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Assemblies 

Metal-ceramic assemblies may 
require several metal-to-metal, 
metal-to-ceramic or ceramic-to- 
ceramic joints. If a:single braze 
or solder were used; all joints 
would have to be made. simul- 
taneously, and the problems of 
jigging and fixturing would. be 
complicated; inadequately jigged 
parts tend to fall apart or shift 
out of alignment during. joining 
operations. To overcome ‘these 
difficulties, «complicated assém- 
blies are usually made with a 
series of brazing materials of 
different melting points. This 
practice permits each joining 
operation to be made at a lower 
temperature than the preceding 


one, 





Joint failure resulted from use 
of materials having widely dif- 
ferent coefficients of expansion 
in the range 0 to 1300 F. Plate 
was steatite (5.5 « 10-6); tube 
was mullite (2.8 « 10-*). 
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mits brazing in vacuum or 
inert atmospheres, avoiding po 
sible hydrogen damage to the c 
ramic., Since . titanium. hydri 
bonds may: be«brazed' Mm «acuur 
better’outgassing:can be achieve; 
and ‘as .a result. even “high-chr 
mium, alloys.can .be readily brazed 
without oxidation. , 


‘Active metals ; 


In”1948,’ Pearsall. and‘ Zingesey 
suggested. that: prealloyed : active 
metal brazes might wet ceramics 
satisfactorily. This method com- 
pares with the “in situ” forma- 
tion of the alloy by the hydride 
process, and led to .the active 
metals bonding techniques. It 
differs from the hydride .process 
only in the initial materials used. 

Active metal seals may be ap- 
plied using preform: sheet or a 
powder in a binder such as-nitro- 
cellulose or methyl methacrylate. 
Typical _procedures require ‘the 
use of the eutectic alloy of. tita- 
nium and copper. After the pre- 
form*is placed »in. position pr the 
powder is painted: on, :the ‘process 
(i.e., vacuum: firing) is substan- 
tially the same as that’ used in the 
hydride metallizing process. 

‘The active metals process yields 
very high solder fluidity, making 
solder ‘flow. difficult to limit and 
control. Therefore, capillarity con- 
siderations control the allowable 
design. Advantages of the active 
metal process ‘are strong bond, 
good reproducibility and extreme 
simplicity. 
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RST AWARD: 


>5QU and plaque 


AWARDS OF MERIT: 


$100 each and certificate 
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To encourage sound, imaginative and 
progressive use of engineering materials 
in the design and redesign of industrial 
and consumer products, 

Materials in Design Engineering 

| is proud to announce that it will again 

| sponsor the Awards Competition for 

Best Use of Materials in Product Design. 
The entries in this 3rd Annual Competition 
will be reviewed by a distinguished 

board of judges. 











You can enter 


Any person(s) or organization in the product manufacturing industries, 
or consultant(s) serving these industries, may submit an entry or entries. 
No one employed by a materials producer or supplier is eligible. 





Simply select your best work 
of | 9 5 8 You can enter any product which you designed or redesigned, provided 


that 1) the design was completed during 1958, or 2) the product 
went into production during 1958. An entry may be either a new 
product or a redesigned product that demonstrates sound, imaginative 
and progressive use of engineering materials. Engineering materials 
are defined as metals, nonmetallics, finishes and coatings, and material 
forms (such as castings, forgings, moldings, etc.). The product may 

be a complete assembly, a subassembly, a single part or a component. 





It's easy to prepare an entry 


You need not write up your entry in the form of an article. Entries 
will not be judged for literary quality. See back page of this folder for 
details on the information that must be submitted with each entry. 


send in your entry by February 2 


Entries must be mailed no later than February 2, 1959. Mail all entries 
to 


Awards Editor, Materials in Design Engineering 
430 Park Avenue, New York 22, New York 





Award winners will be published 


The award-winning entries will be published in the May Design 
Engineering Show issue of Materials in Design Engineering. Other 
entries not winning awards may be published at the discretion of the 
editors. Non-winning published entries will be paid for at the usual rate. 


NTRY FORM 




















































Materials 


in Design Engineering 


1958-59 AWARDS COMPETITION 


for the Best Use of Materials in Product Design 


SPONSORED ANNUALLY BY MATERIALS IN DESIGN ENGINEERING | A REINHOLD PUBLICATION 





Preparation of Entries 

1. The following information must be provided with 
each entry in order to allow the judges to make 
competent decisions: 


a. A detailed description of the product includ- 
ing photographs or drawings. If the entry is a_ re- 
design, provide before and after illustrations if pos- 
sible. 


b. A description of requirements in service and/ 
or fabrication that must be met by the product and 
the material. 


C. A description of the previously used materials 
(if entry is a redesign). 


d. A description of the material or materials 
selected for the product entry. 


@. An explanation of why the material or mate- 
rials were selected for the product. Describe the ad- 
vantages or benefits gained through the choice. 
Back them up with evidence — facts, data, charts, 
tables on performance, quality or cost. 


In general, entries should show that the materials 
selected for the product — 
Resulted in improved performance and/or lower 
costs or 


Best met the design and service requirements. 


Here are a few specific ways in which a product can 


benefit from intelligent materials selection: 
Long service life Reduced scrap 
Lower basic materials Reduced or eliminated 
cost maintenance 
Less material required Permitted lower cost 


Improved appearance design 
Permitted anew design Allowed greater design 
Reduced production costs flexibility 


Improved service 
performance 


Simplified production 

and fabrication 
Remember! The more detailed and documented 
your entry is, the more consideration it will re- 
ceive from the judges. 


2. Entries or portions of entries will not be returned 
unless requested. Entries should not include valuable 
papers or other material which must be returned, 
because there is always some danger of loss or mu- 
tilation. Whenever possible, photostats, photographs 
or other copies of such materials should be used 
instead. 


All entries must be postmarked not later than 


February 2, 1959. 


Materials in Design Engineering plans to publish 
articles on the winning entries and reserves the right 
to publish articles based on entries not winning 
awards. The judges reserve the right to withhold 
awards at their discretion. 





NOTE: Please observe the rules given above. Use a separate blank for each entry; additional entry 
blanks available on request. Attach entry blank below, or its equivalent, to your entry and mail to: 


Awards Editor, Materials in Design Engineering, 430 Park Ave 


New Y¥ ork 22, N Y 


Name 


Title 





Name(s) of person(s), group or organization who would receive award 








Company 





Street address 


City State 





Name or brief description of product being entered 








Was design (or redesign) of entry either completed or placed in production during 1958? 





Does your employer consent to entry under terms of this competition? 


















€ For more information, circle No. 483 





Comparative Properties of Hard Surfacing Alloys? 












Resistance Resistance Resistance | Performance | Performance 
to General to Hot to Earth Under Heavy | Under Sliding 
Alloy # Hardness Atmospheric | Deformation Abrasion Abrasion and Rolling 
Corrosion Wear 
HARDENABLE STEELS 
Carbon Steels 
Low. 10 10 10 10 10 20 
Medium. . 10-40 10 10 10 10 50 
ire 20-60 10 10 20 10 50 
Low Alloy Steels 
Low Carbon.... 10 10 10 10 10 30 
Medium Carbon 20-40 10 10 10 20 50 
High Carbon 20-60 10 20 20 20 50 
Medium Alloy Steels 
Medium Carbon 20-40 20 30 20 50 60 
High Carbon........ 30-50 20 50 40 80 60 
Medium-to-High Alloy Steels 
Low Carbon ; 20-40 20-50 40 20 30 40 
Medium Carbon 30-60 20-30 50 40 70 60 
High Carbon...... 40-80 20-30 50 60 80 40 
High Speed Steel 80 20 70 40 40 40 
AUSTENITIC STEELS 
Chromium-Nickel 
Low Carbon..... bei 30 90-100 20 20 30 30 
High Carbon, Low Nickel....... 40 90-100 40 20 50 30 
High Carbon, High Nickel 40 90-100 40 30 50 30 
High Manganese 40 50 20 20 80 50 
IRONS (not usually heat treated) 
High-Chromium Iron 60 60-80 80 70 80 80 
High-Alloy Iron 
1.7% Carbon 70 60-80 60 60 70 70 
2.5% Carbon 70 60-80 60 70 60 80-90 
Very High Alloy 80 60-80 60 80 50 90-100 
CAST IRONS (heat treated) 
Low Alloy... 20-60 10 20 40 20 40 
Medium Alloy............... 30-70 20 60 50 50 40 
Medium-to-High Alloy. .... 40-80 20-30 50 70 50 40 
COBALT-BASE ALLOYS | | 
eds cine) oss. 40 | 90-100 100 5 80 90-100 
ee 70 90-100 | 100 70 60 100 
CARBIDES 
ee eo ideas o0ses a denawans 100 60-80 100 100 50 100 
Eee 75-100 30-60 100 70 — 
RE obi ds ing isssisnciesc sis 





COPPER-BASE ALLOYS 
I OME abs eae dads ss ceeseebasenes 
Ei SEC Fo ne 

ss Ol ee bbsdersdcdadaneetave 





NICKEL-BASE ALLOYS 


ag ce peNs dates pen aand 6b0can Oan 
RE NE oe Ce 





Nickel-Chromium-Tungsten-Molybdenum?.......... 
















aRatings based on a scale of 10 (poorest) to 100 (best). The table is intended to provide a first approximation in selecting a hard 
facing material. In some applications the recommendations indicated may not provide the most satisfactory service. 


the influence of chemical corrosion has not been mentioned and in some uses this factor may be important. 


conditions. 


bMonel. eNichrome. 


dHastelloy. 


Source: Welding Handbook, 3rd Ed., American Welding Society, °50. 


For example, 
However, in most 
applications the table offers a ready means of choosing an alloy that will probably give the best performance under given service 
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Use Sylvania 
Plated Metal Strip 





Avromation-wise, plating metal 
parts after stamping can be waste 
motion and interrupt flow. Designers 
have found they can often eliminate 
the plating step by starting with plated 
metal strip. Production and assembly 
of parts can then be incorporated into 
continuously automatic production 
lines, smoothly and economically. 
With its unique plating process, 
Sylvania can plate metal strip on a 
single side or on both sides; can plate 
one side heavy, the other side thin; 
and can plate each side with a different material. 


We’ve already plated base metals of steel, stainless, 
brass, bronze, copper, nickel, and aluminum with nickel, 
tin, silver, and copper. Strip up to .040” thick and 10” wide 
can be plated up to .005” thick per side. Some unusual 
combinations are in development to meet special needs— 
maybe you have a custom plating requirement too. 














Let us know your needs or write for our Plated Strip Technical 
Bulletin. Write to: 
SYLVANIA ELEcTRIC Propucts INC. 
Parts Division, Warren, Pa. 


Custom Molded Plastics 


| Custom Metal Stampings 

| yy Custom Welded Parts 

| Alloy, Clad, Plated Wire 
Plated Metal Strip 


LIGHTING + TELEVISION + RADIO + ELECTRONICS Electronic Components 
PHOTOGRAPHY > ATOMIC ENERGY > CHEMISTRY- METALLURGY Puorescent Components 








For more information, turn to Reader Service card, circle No. 413 
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Here are more details on the properties ofa... 


IN MATERIALS 


Tough, New Polycarbonate Molding Compound 


™@ Completion and startup of a 
semi-works plant for the produc- 
tion of Lexan polycarbonate resin 
has been announced by General 
Electric Co., Chemical & Metal- 
lurgical Div., Pittsfield, Mass. Cost 
of the resin will probably be 
around $2.50 per lb at initial pro- 
duction and from $1.00 to $1.30 
per lb once production gets going. 

Announced in the spring of 
1957 (see MATERIALS & METHODS, 
June ’57, p 159), Lexan molding 
compound is a transparent, light 
amber resin which has no odor or 


CHEMICAL RESISTANCE— 
POLYCARBONATE 
VS OTHER PLASTICS: 








Poly- 
Chemical # cabo- | Poly- | Ace- 
nate | amide) tal 
Hydrochloric Acid (10%)..| WN A A 
Sulfuric Acid (10%)...... N A A 
Nitric Acid (10%)........ N A A 
Phosphoric Acid (10%)...] WN A A 
Ammonium Hydroxide 
i eteaacel ré ees A N —_ 
Sodium Hydroxide (10%).| A N A 
Hydrogen Peroxide (3%). .| — A _ 
Ozone (1%)............. A A — 
sn assset cennse PS N N 
oe PS N N 
Carbon Tetrachloride..... PS N N 
TEES A $ S N 
EA ee N N N 
ea N N N 
Methyl Alcohol.......... N N N 
Nitrobenzene............ PS N N 
Phenol (5%)............ N N N 
> hiReee N N N 














‘Ratings are for service in fluid aged 1 mo 

at room temperature: N=no effect; PS= 
partly soluble; S=soluble; A=chemically at- 
tacked. 







taste. It has been evaluated in 
more than 100 different applica- 
tions, including electrical, elec- 
tronic, aircraft, automobile and 
business machine parts. 
Properties 

An outstanding feature of this 
relatively new resin is its tough- 
ness. GE scientists and engineers 
say, “Walls of parts made from 
the resin are strong enough to 
withstand the repeated blows of a 
hammer.” 


The company has been studying 
and evaluating the properties of 
the resin for the last year. A 
summary of its findings: 

1. Toughness—Notched Izod im- 
pact tests performed on molded 
Lexan samples show it has an im- 
pact strength of 12 ft-lb per in. 
at 77 F and 1.6 ft-lb per in. at 
—65 F. 

2. Heat resistance—The mate- 
rial is said to have excellent re- 
sistance to thermal-oxidative de- 


PROPERTIES OF PLASTICS COMPARED: 























Type »> Polycarbonate Polyamide Acetal 
PHYSICAL PROPERTIES 
ST eS 1.20 1.14 1.43 
Flammability, in./min.................... Self-extinguishing | Self-extinguishing 1.1 
Mold Shrinkage, in./in................... 0.005-0.007 0.020 0.020 
ete eat ceed tkbekev sus eheae Transparent Translucent Opaque 
Water Absorption (24 hr), %.............. 0.3 1.5 0.4 
Coef of Ther Exp, per °F.................. 45x 10° 50 x 10-5 40 x 10-5 
Ther Cond, Btu/hr/sq ft/°F/in............ 0.121 0.145 0.140 
Max Rec Svc Temp (continuous), F......... 250-275 250 185 
MECHANICAL PROPERTIES 
Notched Izod Impact Strength, ft-Ib/in... .. 14 1.5 2.0 
Tensile Strength, 1000 psi................. 10 10 “10 
Tensile Modulus, psi x 10°................ 320 310 — 
rear re 80 180 45 
Flexural Strength, psi x 10°............... 12 15 14 
Flexural Modulus, psi x 10°................ 375 310 410 
Compressive Strength, psi x 10°........... 11 13 -— 
Compressive Modulus, psi x 10°............ 240 — -- 
Heat Distortion Temperature (264 psi), F.... 285 150 212 
Rockwell Hardness....................0.. R118 R113 R120 
ELECTRICAL PROPERTIES 
Volume Resistivity, ohm-cm............... 2.1 x 10% 4.5 x 10% 6 x 10"4 
Dielectric Constant (60 cps)............... 3.2 5.8 3.7 
Dielectric Strength (Yin.), v/mil.......... 400 385 500 
Power Factor (60 cps).................... 0.0009 0.05 0.004 
. SSeS 10.5 140 129 





aMfg. Chemists Assn., Feb ’57. 
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Typical parts made of polycarbonate resin, 


gradation at temperatures up to 
300 F. 

8. Weather resistance — One- 
year Florida exposure tests indi- 
cate weather has no effect on the 
tensile and compressive strength, 
and appearance of Lexan molded 
parts. GE scientists say weather- 
ing may start at 2 years except in 
highly strained parts. 

4. Dimensional stability—Lexan 
molded parts show no dimensional 
change after aging 30 days at 
160 F; 24 hr in water at room 
temperature; 4 days at 100% RH 
at 100 F; and 7 days in oil at 
160 F. After aging 90 days at 
257 F, molded parts showed a 
change in dimension of 1 mil per 
in. 

5. Electrical properties—Power 
factor of Lexan is constant at 
0.009 from room temperature to 
212 F. Volume resistivity ranges 
from 2.1 x 10% at 73 F to 2.5 x 


10° at 300 F. Dielectric constant 
ranges from 3.1 at —10 F to 3.2 at 
212 F. 

6. Creep characteristics—Tests 
show molded Lexan parts have 
good resistance to cold flow and 
good dimensional recovery. Under 
a load of 4000 psi a Lexan part 
had a deformation of 0.2% at 77 F 
and 0.3% at 158 F. Under a load 
of 2000 psi the part had a defor- 
mation of 0.1% at both 77 F and 
158 F. 

In another test, molded Lexan 
parts had an immediate recovery 
of 97% after being compressed 
for 2 to 3 min under an applied 
load of 250 lb at 75 F. 

7. Chemical resistance — Lexan 
has good resistance to mineral 
and organic acids. It is insoluble 
in aliphatic hydrocarbons, ether 
and alcohols; partially soluble in 
aromatic hydrocarbons; soluble in 
chlorinated hydrocarbons. It is 





slowly decomposed by alkaline sub 
stances. 
Conventional fabrication 

Lexan resin is designed for in- 
jection molding in conventional 
equipment using standard mold- 
ing techniques. It is supplied in 
the form of pellets approximately 
1, in. in dia and \% in. long and 
is packaged in 25-lb sealed con- 
tainers. The resin must be kept 
clean and dry before molding to 
insure quality of the finished 
parts. Molding temperature of the 
resin is 525 to 625 F. High pres- 
sures are said to give best results; 
parts have been _ successfully 
molded at injection pressures of 
10,000 to 30,000 psi. 

According to the _ producer, 
Lexan resin can be molded in 
molds designed for nylon, acrylic, 
polystyrene, butyrate and other 
commonly used thermoplastic ma- 
terials. However, it does have a 
high melting point (514 F) and 
flow characteristics are somewhat 
different from other plastics. 

Cured polycarbonate resin parts 
can be drilled, tapped, threaded, 
sawed, turned, shaped, milled, 
punched, sheared, sanded, filed and 
buffed. 





Air Hardening, High Strength Steel Is Easily Welded 


@ A new ultra high strength alloy 
steel that can be air hardened and 
tempered to a tensile strength of 
280,000 psi has been developed by 
U. S. Steel Corp. Called Airsteel 
X200 and available in the form of 
billets, blooms, bars, plate, strip 
and sheet, the new alloy is said 


to climax a two-year search for a 
steel that “‘would surmount many 
welding and fabricating problems 
and at the same time possess the 
desired strength and toughness 
required for missiles and space 
vehicles.” In addition, the alloy 
stays strong up to 1200 F. 
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Air hardening an advantage 
According to U.S. Steel, the de- 
velopment is especially significant 
because the alloy’s ability to be 
air hardened eliminates the elab- 
orate oil or salt quenching nor- 
mally required for ultra high 
strength steels. To bring the alloy 































o full strength, it is air cooled 
rom 1725 F +25 F, tempered 30 
nin at 600-750 F, and air cooled. 

The ultra high strength of the 
ew steel is said to result from 
‘a careful balancing of alloying 
elements (see composition table) 
which have proven suitable for 
rendering steel air hardenable.” 
Of major importance is the fact 
that the tempering treatment im- 
parts ductility and toughness (see 
property table), thus avoiding the 
problem of brittleness. 
Fabricability 

Both sheet and plate are sup- 
plied in the annealed or “soft” 
condition, permitting forming, 
cutting or shaping to be easily 
accomplished. The large sheets 
shown in the accompanying photo, 
for example, are said to be the 
widest ever produced by sandwich 
rolling. The 140-in. wide, 0.095-in. 
thick sheets were rolled from four 
X200 plates. Total variation in 
the gage of all four sheets is only 
0.006 in. According to U.S. Steel, 
the great width makes it possible 
to reduce the overall weight of 
missiles or aircraft by eliminating 
many of the joints and seams 
necessary when using narrower 
sheets. 

Exhaustive tests conducted by 
the Consolidated Western Steel 
Div. indicate that the new steel 
can be easily welded. According 
to U. S. Steel, both metallic and 
inert arc welding can be used. 


PHYSICAL PROPERTIES OF X200 





MNT ccc ac esscvsnavcdunens 0.280 
Coef of Ther Exp (68-900 F), 10-® per °F... 7.5 
Electrical Resistivity, microhm-cm (68 F) 


Ce ee 
ee i 
Modulus of Elasticity, 10° psi............. 30.2 





COMPOSITION OF X200, % 





SN icnk dala cick sited mows Amal 0.41-0.46 
RR et Oar 0.75-1.00 
I scn5.40 00k ss 0kbres aaa 0.025 max 
1d pnd ad nes abaeorcugiaken 0.025 max 
Ms). 6 bab «vvaebd ices s sWaek 1.40-1.75 
ee ee ae 1.90-2.25 
Molybdenum............. . eee ee 0.45-0.60 
TET EI 









































Greatest width ever achieved is claimed for this sandwich rolled from Air- 


steel X200. 








TENSILE PROPERTIES OF HEAT TREATED X200* 


te a 


Quarter-inch thick welded 
cylinder (left) was hydro- 
spun into... 





. » « 0.080-in. thick cyl- 
inder (below). After heat- 
ing, air hardening and tem- 
pering, the welded seam was 
found to be as strong as the 
metal itself—about 280,000 
psi. 














| Yield Strength Tensile Elongation 

Tempering Temp, F Rockwell | (0.2% offset), | Strength, (in 2 in.), 
Hardness | 1000 psi 1000 psi % 
J ea a C55 214 313 9.0 
MRA, Tovlaseyos tia elt C54 236 296 7.2 
OM, . cic kuin Casds essa C54 238 291 6.8 
ees ee C53 242 288 7.0 
ee C52 241 286 5.8 
ER eS E ETS C52 225 270 10.0 
Se eer C48 201 238 7.2 
ee ee oa Cae C40 159 181 11.5 


























a0.060-in. specimens austenitized 15 min at 1750 F, air cooled and then tempered 30 min at 
indicated temperature. All specimens longitudinally oriented except where otherwise indicated. 


bTransverse orientation. 
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Typical ceramic shapes made by a new fabricating technique: wedge-shaped 
piece (top); U-shaped corrugated cellular structure (center); and block 
(bottom). 


Ceramic Honeycomb Structures 
for Continuous Use at 1300 F 


@ Extremely thin-walled ceramic 
honeycomb structures are now 
commercially available. The por- 
ous structures are said to with- 
stand temperatures up to 1800 F 
with virtually no thermal expan- 








sion. They can operate conti 
ously at 1290 F. 

Products of Corning Glass 
Works, Corning, N. Y., the stru 
tures have a low coefficient 
thermal expansion (0.55 x 107 
per °F) and can withstand ex- 
treme thermal shock. They can he 
made of any ceramic material, in- 
cluding Corning’s high strength 
crystalline glass, Pyroceram. The 
shapes are made by a new process, 
details of which have not been 
revealed by the company. Disks 20 
in. in dia and 334 in. thick have 
been made by the process. 

A protective rim for such disks 
is formed by a special coating 
with matching thermal expansion 
and heat resistance. The rim can 
be applied to all sizes of the ce- 
ramic structures to protect the 
thin-edged walls against outside 
stresses. The rim can also be used 
as a mounting support. 
Properties and uses 

The structures, designated Cer- 
cor, have a compressive strength 
(parallel to the channels) of 2000 
psi. They have a density of about 
30 lb per cu ft and a specific heat 
of 0.20 Btu/Ib/°F. Other proper- 
ties are given in an accompanying 
table. 

The low expansion at high tem- 
peratures and the high surface 
area of Cercor structures make 
them potentially useful as catalyst 
supports, gaseous heat exchangers, 
and high temperature structural 
materials. The new ceramic parts 





Heat resistant epoxies... 
Metal sputtering lays 
down printed circuits .. 


Stabilized ceramics 
Ductile beryllium 

Silicone rubber parts .... 
Titanium castings ....... 


Acrylic resin used in 
reinforced panels . 

Method checks bond in 
metallic honeycomb .... 





Two ceramic disks, 20 and 10 in. 
in dia, are protected by a ceramic 
rim. Ceramic honeycomb blocks are 
also shown. 





MORE WHAT’S NEW IN MATERIALS 


128 Silicone fluid stable 
from —25 to 550 F ... 144 
132 
Polystyrene resins repel 
pr dust patterns ......... 148 
pe Seal makes hydraulic 
fittings leakproof ..... 150 
140 
New property data for 
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Waveguide tubing ...... 152 
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*~ I Talon, Incorporated finds Chase precision |“ 
the 


fe wire tolerances make new zipper 


ed \ 








This imaginative new ‘‘Flip- 
It’’ Lock set up tolerance 


























! problems ‘solved by a 
4 . pS specially-made Chase flat 
for sports and work clothing possible bee ie ou pec 
ee needs can be met by Chase 
wire, too. 
er- . 
th 
100 : , ; , 
io Heart of Talon Fastener’s new Flat-Top Zipper is the imagi- 
at native new design of a “Flip-It” Lock. Its production depends 
r- on the economical mass output of several intricate, close-toler- 
~ ance parts—slider body, spring and a special cam-action pull. 
7 So Talon asked Chase Brass & Copper Co. wire service to go 
ce to work on the production problem—involving prong length, 
ke spring fatigue, permanent set, and a critical edge tolerance. 
st 
8, Chase’s answer was a flat brass wire with a perfect round edge, 
al “made to measure” to meet Talon’s specific needs. The finished 
ts fastener resists damage in laundering and pressing, stands u 
5 Pp § Pp 
to the toughest wear conditions in work and sport clothes. 
Ls You, too, can have the assistance of the Chase Wire Service 
Man in meeting your application problems. Call your nearest 
Chase Representative, or write to Chase at Waterbury 20, Conn. 
14 
8 cam : 
10 BRASS & COPPER CoO. 
WATERBURY 20, CONNECTICUT 
Subsidiary of 
Kennecott Copper Corporation 
0 
2 
4 


The Nation’s Headquarters for Aluminum, Brass, Copper and Stainless Steel 
Atlanta Baltimore Boston Charlotte Chicago Cincinnati Cleveland Dallas Denver Detroit Grand Rapids Houston Indianapolis Kansas City,Mo. Los Angeles 
Milwaukee Minneapolis Newark New Orleans New York (Maspeth, L.1.) Philadelphia Pittsburgh Providence Rochester St.Louis San Francisco Seattle Waterbury 
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There’s Engineering 
“Magic” in... 
CERAMIC 
MAGNETS! 


You can do things 
with Stackpole Cera- 
magnet you can’t do 
with conventional 
permanent magnets 
... and you can han- 
dle many ordinary 
magnet applications 
better... often at less 
cost. Ceramic magnets 
have highest magnetic 
permanency. No 
keepers needed. They 
are electrically non- 
conductive, weigh less 
... and offer numerous 
other advantages. 






















USED AS 


Rotors e Drive units 
Pole pieces * Holding units 
Magnetic shafts * Grippers * Chucks 
Couplings * lon traps * Seals * Arc 
snuffers * Centering devices * TV 
yoke cores * TV “pin cushion” 
magnets * TV field equalizers * TV 
PM focusers * and many other uses 


Fuel pumps * Motors * Magnetic 
drives * Door latches * Clutches 
Speedometers * Switches * Toys 
Games * Statuvette bases * Utensil 
racks * Novelties * Desk sets 
Relays * Generators * Oil level 
meters * Electric blankets * Butter 
warmers * Coffee makers * Can 
openers * Burglar alarms * Vending 
machines * Submerged gas pumps 
Pressure gauges °* Float meters 
Lightning arresters * Key keepers 
Inverter motors * Conveyors * Pot 
holders * Magnetos * Microphones 
TV sets ° Magnetic separators 
Recorders * Sonar devices * Gas 
pump starting switches and hundreds 
of other things 
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STACKPOLE 
CARBON COMPANY 
St. Marys, Pa. 
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(_ C0. MAGNET’ 


| THE PERMANENT MAGNETS THAT 
ARE REALLY PERMANENT 
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also have potential use as air pre- 
heaters and aftercoolers, and as 
burner plates and covers. (For infor- 
mation on other high surface area 
ceramic shapes, see M/DE, Oct ’58, 
p 142.) 
Dimensions 

The structures have 20 holes per 
in. and a surface area of 1500 sq ft; 
of the total surface area, 75 to 80% 


PROPERTIES OF CERCOR STRUCTURES 





— 


Melting Temperature, F. . . 2280-2469 
Coef of Ther Exp, per °F.... 0.55 x 10-7 
Max Operating Temp (no load), F 

Short Time... ore 0 

Long Time is 0 
Compressive Strength, psi 

Parallel to Cell 0 


Perpendicular to Cell (par. to flat rib) 100 
Perpendicular to Cell (perp to flat rib) {) 





is open space. Holes in Cercor pieces 
are approximately 0.095 in. long and 
0.045 in. high. Average wall thick- 
ness of the honeycomb structures is 
0.005 in. Maximum cell depth of the 
structures is presently 34% m. 





Heat Resistant Epoxy Resins 


@ A substantial increase in the heat 
resistance of epoxy resins is in the 
offing with the development of new 
epoxy resin-producing chemicals. 
Heat distortion temperatures of over 
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Fig 1—Relationship between aging 
time and weight loss at 450 and 500 F. 
Figures for each curve are maleic 
anhydride and trimethylolethane-hy- 
droxyl equivalents per epoxide equiv- 
alent respectively. 
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Curing Temperature, F 

Fig 2—Cure temperature vs heat 
distortion temperature of cured un- 
filled epoxy resins. Figures for each 
curve are maleic anhydride and tri- 
methylol - propane - hydroxyl equiva- 
lents per epoxide equivalent respec- 
tively. 
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500 F accompanied by good aging 
characteristics at this temperature 
have been obtained with resins pro 
duced from the new materials. 


Developed by Union Carbide Chem- 
icals Co., Div. of Union Carbide 
Corp., 30 E. 48rd St., New York 17, 
the resins are currently available in 
development quantities. 


Potential uses 

Carbide says the epoxies look 
promising for laminating and cast- 
ing resins, coatings, adhesives and 
foams. 

Laminating and casting resins: 
One major benefit derived from the 
chemicals as laminating and casting 
resins as compared to conventional 
epoxies is high temperature stability. 
Typical properties of a glass lami- 
nate prepared with dicyclopentadiene 
dioxide resin are shown in the ac- 
companying table. Results of aging 
tests on unreinforced resins are given 
in Fig 1. 

Heat’ distortion temperatures 
(ASTM, 264 psi) after 400 hr aging 
at 450 F and even at 500 F were 
found to be above 575 F (maximum 
temperature of the testing device). 
The effect of curing temperature on 
heat distortion temperature of two 
resin formulations is given in Fig 2. 


Other major benefits of laminating 
and casting resins prepared from 
Carbide’s epoxies as compared with 
conventional epoxies are 1) easier 
handling, since the resins have lower 
viscosities, and 2) excellent color 
stability. 

Coatings: Development work now 





This article is adapted from McGary, C. W.. 
Jr., and Patrick, C. T., Jr., “High Tem- 
perature Epoxy Resins,” a paper delivered 
before the National Conference, American 
Chemical Society, Sept ’58. 

















Butyl caulking tape permanently seals 
joints and copings against leakage in 
this new Atomic Reactor Lab. Tough, 
weather-resistant Butyl helps provide 
long-lasting protection against all cli- 
matic conditions. Enjay Butyl was 
chosen to do this job because of its 
inherent resistance to sunlight, ozone, 
moisture, aging and vibration. 























Enjay Butyl window-sealing tape was employed throughout the newly erected Industrial 
Reactor Laboratories in Plainsboro, N. J. Architect: Skidmore, Owings & Merrill 


ENJAY BUTYL 


caulking prevents leakage in new Atomic Reactor Lab 


Architects and design engineers are 
constantly finding new ways to use 
Enjay Butyl in building and construc- 
tion. Its many outstanding qualities 
—plus its low cost—make it perfect 
for use in a wide variety of appli- 
cations. Call or write our nearest 
office today for a complete list of 
suppliers. 


Pioneer in Petrochemicals 
Ensay) ENJAY COMPANY, INC., 15 West 51st Street, New York 19, N.Y. 


Akron « Boston + Charlotte « Chicago « Detroit + Los Angeles + New Orleans + Tulsa 


For more information, turn to Reader Service card, circle No. 481 
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BUTYL 


Enjay Butyl is the greatest 
rubber value in the world. 
It’s the super-durable rub- 
ber with outstanding resist- 
ance to aging « abrasion « 
tear « chipping « cracking « 
ozone and corona « chem- 
icals « gases « heat « cold « 
sunlight « moisture. 
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the 
glamorous finish of 
Calcinator home incinerator 


Sicon' 
Silicone heat resistant finish 
for LONG LIFE PRODUCT APPEAL 


¢ : —— 

















at 425 F. 


with excellent adhesion 
and mar resistance 


Sicon, the first high temperature finish to break the “‘heat 

barrier” in colors, is specified for all Calcinator home incinerators. 

A wide range of colors is employed: Metallic Blue, Coppertone and 
Taupe, as shown above; also Yellow and Turquoise. These smart 

Sicon enamels lend compelling eye-appeal on the sales floor. Equally 
important, their ability to retain their rich colors and gloss in every 

day service—exposed to temperatures in the 425°F. range—has helped 
produce thousands of satisfied Calcinator users. Sicon is easy to apply by 
brush, spray or dip. At Calcinator it is hand sprayed and baked by 
gas-fired ovens for 20 minutes at 425°F. 

Sicon’s excellent adhesion and film stability has led to its use on scores of 
applications, of widely varying heat resistance requirements up to 1000°F. 
Midland engineers will be glad to analyze your problem and suggest 

a formula. Send us all details. 


Write for Literature 
Dept. L-I 


IDLAND Sidushial Finishes 


Waukegan, Ill. 





ENAMELS SYNTHETICS LACQUERS 
VARNISHES 
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PROPERTIES OF GLASS LAMINATE 





as 


Tensile Strength, psi................ . 50,300 
Tensile Modulus, psi................. 3.3 x 108 
Compressive Strength (edgewise), psi. . . .62.700 
Compressive Modulus, psi.............4.1 x 106 
Flexural Strength, psi 
 . eee F 
EES ree | 
eee a 
Ee re ae 47,100 





aResin was prepared from 0.5 maleic apn. 

hydride equivalent and 0.33 glycerol-hydroxy] 
equivalent per epoxide equivalent and cured 
1 hr at 325 F and 6 hr at 400 F. 


going on with one of the epoxies 
(Epoxide-201) indicates that coat- 
ings with excellent adhesion and 
color stability can be made. Conven- 
tional epoxy coatings based on bis- 
phenol-A have enjoyed a_ rapid 
growth; however, their color insta- 
bility has prevented their expansion 
into many markets. Carbide feels 
their new epoxies will contribute to 
the growth of epoxy resins by filling 
the needs of coating applications 
which presently cannot be met with 
conventional epoxy coatings. Fast 
acid reactivity suggests the use of 
these products to improve alkyd and 
acrylic coatings by crosslinking. 

Adhesives and foams: According 
to the developer, the epoxies are too 
new to be completely evaluated as 
adhesives and foams. They seem to 
be quite promising for high tem- 
perature structural adhesives for 
use in aircraft and missiles. The 
good thermal stability seems bene- 
ficial for foam structures; however, 
no development work has yet been 
done in this area. 


Three new chemicals 

Carbide’s three new epoxy resin- 
producing chemicals are: 

1. Epoxide 201: A low viscosity 
liquid at room temperature. Most of 
UCC’s development work has been 
on this material. 

2. Dicyclopentadiene dioxide: A 
crystalline solid at room temperature. 
When mixed with a curing agent 
and heated slightly the material 
forms a stable, low viscosity fluid 
system. It will cure rapidly when 
further heat is applied. 

8. Vinylcyclohexene dioxide: This 
material can be used as a chemical 
intermediate or as a reactive diluent 
for other epoxy resins. It can be 
used to reduce viscosity of an epoxy 











Hot water always on tap 


Ruud Engineers Say 





WOLVERINE TRUFIN 
TYPE H/A 


TRUFIN TYPE H/R is used in the Ruud unit above 
because of its tremendous heat absorbing capacity. 


WOLVERINE TRUFIN 
HAS “NINE TIMES 
THE CAPACITY” 


In its nearly 70 years as a leading manufacturer of water 
heaters, Ruud Manufacturing Company of Kalamazoo, Mich- 
igan has established an enviable reputation for the outstanding 
efficiency and quality of its products. 


Contributing in a high degree to this efficiency and quality is 
Ruud’s use of Wolverine Trufin-— the integrally finned heat 
exchanger tube manufactured by Wolverine Tube. 


Because of its great heat transfer capabilities Ruud uses high 
finned Trufin H/A and H/R as the heat exchangers of its water 
heaters. In describing these exchangers, Ruud engineers say 
“The heat exchangers consist of copper fin tubes (Wolverine 


Trufin) having nine times the heat absorbing capacity of plain 
tubing of like diameter.” 


Trufin’s tremendous capacity to transfer more BTU’s per foot 
of tube also helps Ruud design units that are extremely compact 
—requires Only 3/2 square feet of floor space. And because 
Trufin’s fins are actually an integral part of the tube wall, they 
can never shake loose under the stresses of the temperatures and 
vibrations encountered in water heaters. 


Wolverine Trufin is the original integrally finned heat _ex- 
changer tube. It is available in a wide range of alloys, types and 
sizes. If your product or manufacturing process calls for finned 
tube don’t settle for substitutes. Like Ruud, specify Wolverine 
Trufin. For complete information write for your copy of the 
Trufin Catalog. 


Wolverine Trufin is available in Canada through 
the Unifin Tube Division, London, Ontario. 


See Wolverine’s exhibit at the 14th 
International Heating and Air Condi- 
tioning Exposition, Philadelphia, Pa. 
WOLVERINE TRUFIN 
TYPE H/R January 26-29. 


CALUMET @ HECLA, INC. 


CALUMET DIVISION WOLVERINE TUBE 
URANIUM DIVISION DIVISION OF 
GOODMAN LUMBER DivISION 


WOLVERINE TUBE DIVISION CALUMET &@ HECLA, INC. 
fe Conede: 17258 Southfield Road 
CALUMET & HECLA OF CANADA LIMITED 
WOLVERINE TUBE DIVISION Allen Park, Michigan 
CANADA VULCANIZER & EQUIPMENT CO. LTO. 


UNIFIN TUBE DIVISION Manufacturers of Quality-Controlled Tubing and Ext: uded Aluminum Shapes 











PLANTS IN DETROIT, MICHIGAN, AND DECATUR, ALA. 
SALES OFFICES IN PRINCIPAL CITIES 


EXPORT DEPT., 13 E. 40TH ST., NEW YORK 16, N.Y. 
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If you have any sealing ring problem that demands i ! 


1. Extreme resistance to abrasion, or 


2. The ability to resist elevated temperatures, or 


3. Unusual resistance to severe corrosion. 


KENNAMETAL has some proven answers for you. 


ABRASION RESISTANCE. Kenna- 
metal tungsten carbide sealing rings 
installed in a deep-well rotary pump 
gave one to two years’ service; 
packing type seals had failed in two 
to four weeks. Kennametal rings 
in a recirculating pump, handling 
water with fine grains of iron oxide, 
lasted 30 to 60 days. Packing type 
seals failed in 24 to 48 hours. 


ELEVATED TEMPERATURES. A jet 
engine shaft seal of Kentanium,* a 
titanium carbide, operating with- 
out lubrication at 15,000 surface 
feet per minute under 0.3 to 0.6 lbs. 
pressure per lineal inch of circum- 
ference and 900° to 1000° F, out- 
performed every other material. 
Kentanium Rings are stress-free— 
do not tend to split radially, main- 
tain original face flatness even at 
high temperatures, and have excep- 
tional wear and resistance strength. 


SEVERE CORROSION. Where cor- 
rosion and abrasion are present, 
Kennametal has seal rings of Grade 
K501, a platinum-bonded carbide. 
Used as seals to confine liquid 
oxygen or fuming nitric acid, seal- 
ing results are reported as ‘“‘far 
superior to any previously used 
materials, with no indication of 
face wear.” 


Other desirable characteristics of 
Kennametal seals: high modulus of 
elasticity, low expansion under 
heat, high resistance to wear and 
much lower service cost. For more 
information, ask for ‘‘Characteris- 
tics” book, write KENNAMETAL 
Inc., Latrobe, Pennsylvania, Dept. 
MDE. 


*Kennametal and Kentanium are the 
trademarks of a series of hard carbide 
alloys of tungsten, tungsten-titanium 
and tantalum. 3070 


INDUSTRY AND 





KENNAMETAL 
Poritners 


én Puogness 


For more information, turn to Reader Service Card, circle No. 383 
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resin without lowering the resin 
temperature resistance. 

An important feature of the ne 
materials is their reactivity wit! 
dibasic acid and anhydride curing 
agents. Conventional epoxies (rea 
tion products of epochlorhydrin and 
bisphenol-A) react more rapidly 
with amine curing agents. Benefits of 
dibasic acid or anhydride curing 
agents as compared with amine cur- 
ing agents are: lower cost, lower 
toxicity and higher heat resistance. 


Metal Sputtering Lays 
Down Printed Circuits 


Research in the field of cathode 
metal sputtering indicates that this 
century-old technique may be useful 
in producing precision printed cir- 
cuits. It appears that entire cir- 
cuits, including resistors, capacitors 
and leads, may be laid down by 
metal sputtering. This technique 
utilizes ionized gas molecules to 
bombard a cathode, dislodging atoms 
of metal which then redeposit on 
nearby surfaces. 

Harold Basseches, of Bell Tele- 
phone Laboratories, has produced 
thin films of a number of high melt- 
ing point metals. For example, tan- 
talum and titanium, melting at 
5400 F and 3000 F respectively, were 
laid down in films which showed 
resistivity sufficiently high for use 
in printed circuit resistors. 

Some applications 

R. W. Berry, a colleague, has 
produced printed capacitors by a 
combination of sputtering and chem- 
ical methods. A tantalum film of the 





Apparatus used for cathode metal 
sputtering of printed circuits, 















FEUTRON FELIS 


For more information, turn to Reader Service Card, circle No. 387 












Synthetic Fiber Strip 
Withstands Tremendous Heat 
Without Deterioration 


Outdoor lights have to be able to take it! 

They’re subjected to the ravages of the elements, flying 
dust and constant vibration. 

One of their most important component parts is the seal 
between the light’s reflector and lens. This seal must be 
dependable! And leading manufacturers have found that a strip 
of rugged Feutron Felt effectively solves this problem. Felted 
of Dacron’, this versatile engineering material significantly re- 
duces maintenance costs because it’s weatherproof and won't 
age or breakdown under high operating temperatures. . . its 

resiliency absorbs vibration. Lights stay brighter, longer . 
making streets, aprons, sidewalks, runways safer! 
Feutron Felts offer other benefits, too. They’re not affected 
by chemicals and gases; are easy to precision cut, shape and work; 
are dimensionally stable and have high tensile strength. 
Whether you manufacture portable or stationary lighting . . . or 
if you have a seal or gasket problem . . . Feutron Felts can help you. 
These synthetic-fiber Felts are fabricated of Dacron’, Acrilan?, Dynel*, 
Arnel*, Orlon®, Nylon or Rayon to meet individual chemical, thermal 
and physical conditions. Write today for Data Sheet, on company letter- 
head, please. 
Remember: American Felt Company has the most extensive and best 
equipped staff of product engineers in the Felt industry with engineered 
materials for filters, wicks, insulation, decoration. Write for information, 


mentioning your application... 


General Offices 
and Engineering 
And Research Laboratories 
24 Glenville Road 
Glenville, Connecticut 


. Du Pont polyester fiber trademark. 

. Chemstrand Corp. acrylic fiber trademark. 

. Carbide 2: Carbon Chemicals Co., acrylic fiber 
trademark. 

. Celanese Corp. triacetate fiber trademark. 

. Du Pont acrylic fiber trademark. 
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212 392 572 752 
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This precision alloy was developed for 


Another 
Special Alloy 


mene —| for a Specific 


de Purpose 
932 *F 

PROPERTIES 
Composition (Nominal) 


sealing metal to hard glass. Wilbur B. 


Driver Rodar is processed from melting 


Manganese . . 30% 


to finished size in our own plant under Balance 


the strictest controls to insure consistent 
analysis, temper, uniform grain size and 
conformance to customers’ specifica- 
tions. The superior stamping and seal- 
ing properties of Rodar make it the 


preferred sealing alloy. 


Rodar produces a permanent, vacuum- 
tight seal with simple oxidation proce- 
dure and resists attack by mercury. 
Readily machined and fabricated, 
Rodar can be welded, soldered or 
brazed. Available in wire, strip and bar 


to your specifications. 


Melting Point 
- - 1450°C. (Apprex.) 


Specific Gravity. . 8.36 
Weight Per Cubic Inch 


Electrical Resistivity 
... 294 Ohms C.MF. 


Tensile Strength 


Hardness 
.... 82 B Rockwell 
Elongation 
30% (2” gauge length) 





Temperature Range 


Average Thermal 
Expansion, *Cm/Cm/°Cx10-6 





30° Te 200 C. 


4.33 Te 5.30 





30° To 300 C. 


4.41 Te 5.17 





30° To 400 C. 


4.54 Te 5.08 





30° Te 450 C. 


5.03 Te 5.37 





30° Te 500 C. 


5.71 Te 6.21 





*As determined from cooling curves, after annealing 
in hydrogen for one hour at 900°C. and for 
15 minutes at 1100°C. 
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proper shape and size was first sput 
tered onto the substrate and then 
anodically oxidized to form a tan- 
talum oxide dielectric film. A film 
of gold was then evaporated onto 
the dielectric to form the completed 
capacitor “sandwich.” 

Other research at Bell Labor. 
atories indicates copper leads can be 
sputtered without difficulty to con- 
nect various components. In this 
application the technique is attract- 
ive because it eliminates the need 
for any organic adhesives. 

In addition to pure metals, alloys 
such as nickel-copper and _nickel- 
chromium can be sputtered without 
difficulty, apparently retaining their 
approximate original composition. 
How it works 

Although some disagreement stil] 
exists as to the exact mechanism of 
cathode sputtering, its effects can 
be easily described and recognized. 
These effects were first noted in 1852 
by W. R. Grove, and in 1858 by J. 
Pliicker. 

In cathode sputtering, a plate of 
the metal to be deposited is used as 
a cathode. The substrate on which 
the film is to be deposited is placed 
close to the cathode. After evacua- 
tion, argon or another gas is introd- 
uced and maintained at a constant 
pressure. When a voltage is applied, 
ionized atoms of the gas bombard 
the cathode, dislodging metal atoms 
or clusters of atoms, which then 
deposit on the substrate. 

With proper masking of the sub- 
strate, lines and patterns of prac- 
tically any desired shape and size 
can be formed. The sputtered films 
generally are between a few hundred 
and a few thousand angstroms thick. 


Stabilized Ceramics 
Withstand High Heat 


Three stabilized ceramic materials 
have been developed by Norton Co., 
Worcester 6, Mass. for use at temp- 
eratures up to 4000 F. The ceramics 
—one a coating—are said to have 
good thermal shock resistance and 
good wear and chemical resistance. 
They are particularly useful in rock- 
ets and missiles. The three materials 
are: 

Crystolon N: a nitride-bonded sili- 
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Here is a valuable reference book that tells you all about the 
chemical and physical characteristics of such materials as N O R TO N 
cRYSTOLON* Silicon Carbide, aLuNDUM* Aluminum Oxide, 
MAGNORITE* Magnesium Oxide, Fused Zirconia and Boron 
Carbide. REFRACTORIES 
Is Describing how these electrochemically refined materials 5 
L, react under varying conditions, this book gives you plenty of Engineered... ..- Prescribed 
)- facts on materials that are helping to solve processing , 
1 problems. Gilaking better products... 
- Get this useful help towards solving your own processing prob- fo make your products better 
r lems. Write today for your free copy of ‘Norton Refractory eee eee eee ets Ags 
Grain.” Norton Company, Refractories Division, 351 New eeneid:AidiiaieCt plictshite. s ‘Qeall 


Wheels « Grinding Machines + Refractories 
BEHR-MANNING PRODUCTS: Coated Abrasives 
Sherpening Stones + Behr-cot Tepes 


7 Bond Street, Worcester 6, Mass. 
*Trade-Marks Reg. U. S. Pat. Off. and Foreign Countries 
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Perfected in the laboratory, proven in thousands of field installa- 

tions, DETREX PERM-A-CLOR (NA) (Trichlorethylene) provides an 

unequalled combination of quality, stability and cleaning ability. 

Put these premium properties to work in your metal cleaning 
‘= Operation and you are assured of substantial savings in operating 

and mainsenance costs plus increased quality. 

Take advantage of DETREX’s field service and years of experience 


inevery phase of. metal cleaning and processing to save your 
company thousands of dollars. 


Depend on DETREX for Every Métal Cleaning and Processing Need 


PERM-A-CLOR (NA) Alkali and Emulsion Cleaners Extrusion and Drawing 
(Degreasing Solvent). . Rust Proofing Oils and Compounds 

Solvent Degreasers Compounds Spray Booth Compounds 
Phosphate Coatings and Ultrasonic Equipment Aluminum Finishing 
Paint Bond Compounds Industrial Washers Compounds 


ETREX CHEMICAL INDUSTRIES, INC. 


BOX 501, DEPT. MM-12 DETROIT 32, MICHIGAN 
For more information, turn to Reader Service card, circle No. 392 
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*Industry’s Finest Degreasing Solvent 








PROPERTIES OF CRYSTOLON CERAMics 











ee) 





Type »> N R C 
Ten Str, psi..| 3,500 5,500 
Mod of Rup- 

ture, psi. 6,000 10,000 
Mod of Elast, 

1000 psi 20 23 
Compr Str, psi} 25,000 25,000 
Knoop Hard- 

ness (100 

gm) 2500 2500 2500 
Porosity, % 19 21 = 
Density 2.6 2.5 1.7 
Max Svc 


Temp, F. 2900 4200 4000 
Ther Cond, 
Btu/hr/sq 
ft/°F/in. 66.7 130 100 
Coef of Ther 
Exp, per °F.|2.8x 10-6 | 2.8x 10°; Depends on 
graphite 
Ther Shock 
Res... Good Excellent | Excellent 








con carbide ceramic. Chief charac- 
teristics of the material are: 1) it 
is relatively inexpensive; 2) it is 
not readily wetted by molten alloys; 
3) it has little change in physical 
dimensions during firing; and 4) it 
can be made into a variety of shapes 
and sizes. (For information on an- 
other nitride-bonded silicon carbide, 
see MATERIALS & METHODS, Nov. 
54, p 83). 

Crystolon R: a recrystallized or 
self-bonded silicon carbide. Chief 
property of this material is_ its 
ability to withstand extreme heat 
and thermal shock. It can be used 
at temperatures up to 4200 F and 
even higher for short periods of 
time, according to the producer. The 
material also has good abrasion re- 
sistance and excellent high temper- 
ature strength, (For information on 
another self-bonded silicon carbide, 
see MATERIALS & METHODS, Oct ’56, 
p 92.) 

Crystolon C: a pure, self-bonded 
silicon carbide coating that is ap- 
plied to graphite. The coating is 
said to make graphite oxidation re- 
sistant at high temperatures, The 
coating is formed by a high temper- 
ature chemical reaction causing it 
to be an integral part of the graph- 
ite. The coated graphite retains 
most of its inherent properties, in- 
cluding low density, because the 
ceramic coating is very thin (0.003 
to 0.020 in. thick). Possible applica- 















The difference?... 












- CORROSION PROTECTION 
“| with SOLVAY SODIUM NITRITE 


ef Sodium nitrite protects steel—whether it is in the brass. Where a more moisture resistant film is re- 
fine strands of steel wool, or in plates, pipes, or in quired, it can be combined with phosphates. 
od machined parts such as gears. The only difference 


Write for test sample and full facts on Sotvay 


; ‘ A 
. between the specimens shown above is that the Sodium Nitrite’s many anti-corrosion applications. 


beaker on the left contains a low cost .1% concen- 
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mi tration of Sotvay Sodium Nitrite. 
- ; a ba» ond Mail now for sample, information! 
i Sotvay Sodium Nitrite forms an invisible gamma fe te ey 
e, oxide protective film that keeps metal surfaces cor- j i 
6, rosion-free. You can easily dip or spray it in solu- i SOLVAY PROCESS DIVISION i 
4 tion, or add it to circulating water systems. Effective - CF Brsasumy. Hew Vor o, %. v. - 
; oe ce eS er ceey saeree tT Tar aemale od Bearay Sodjnen Niece ; 
’ ne — po i me id owed poseand ont oe - Ree See Saree tor Ene and i 
a Chioroform * Potassium Carbonate » Sodium Bicarbonate * Vinyl Chloride » Methyt Corrosion Prevention i 

Chloride * Ammonium Chloride * Methylene Chloride * Monochlorobenzene ff $ 
- Soda Ash * Para-dichiorobenzene * Ortho-dichlorobenzene * Carbon Tetrachloride Name § 
Ammonium Bicarbonate * Snowflake® Crystals * Aluminum Chloride « Cleaning 
it Compounds * Hydrogen Peroxide * Mutual Chromium Chemicals : Position 8 
‘ g Company : 
‘ - Phone i 
; SOLVAY PROCESS DIVISION | AC" ' 
3 . EP-12 

61 Broadway, New York 6, N.Y. i City Zone State é 

j SOLVAY dealers and branch offices are hese la maler ae from coast to coast. Me ce ce es es SO wl 


For more information, turn to Reader Service card, circle No. 471 





DECEMBER, 1958 « 137 

















DESIGN PRODUCTION PURCHASING 
ENGINEER ENGINEER ENGINEER 


| = = 3 





























BiB 
dS 


ws 


ASSEMBLY 
ENGINEER 





iJ 








There's NO time waste 
There's NO machining 
There's NO srinding 
There's NO counting 
There's NO stacking 
There's NO iniking 


THOSE IN THE KNOW, KNOW 















NO dirt between layers — ever, 


YES fo... 


and there’s 





for those who say 












Laminated Shims of 
LAMINUM 


now available in 















with laminations 
of .003” only 


with laminations 
of .002” or .003” 


STAINLESS STEEL 


with laminations 
of .002” or .003” 









Shim Headquarters since 1913 


1612 UNION STREET, GLENBROOK, CONNECTICUT 





Send for free copy “Engineering Data File” 


LAMINATED SHIM COMPANY, INC. 












MILD STEEL 


with laminations 
of .002” or .003” 
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tions for Crystolon C coatings o 
graphite are combustion and thrus 
chambers, high voltage electrodes. 
crucibles and rocket motors. 


Metals Research Aims 
at Ductile Beryllium 


With designers of advanced air 
craft and missiles growing more and 
more enthusiastic about lightweight 
beryllium, metallurgists are trying 
hard to make the material less brittle. 


Two experimental forms 

One important center of such work 
is Nuclear Metals’ new research and 
development laboratory in Concord, 
Mass. (see article, p 177). A recent 
development: a piece of beryllium 
sheet containing parallel slits not 
much more than % in. apart. Hav- 
ing found that narrow strips of the 
metal could be bent much further 
without cracking than wider strips, 
Nuclear Metals’ investigators de- 
signed the slit sheet that looks much 
like a draftsman’s erasing shield. 
Now they are trying to see if they 
can increase the load-carrying capa- 
city by filling in the slits with a 
more ductile material, such as alu- 
minum. 

Another experimental form of 
beryllium developed by this company 
is a small H-beam about % in. in 
height. This extruded beam, accord- 
ing to A. R, Kaufmann, vice presi- 
dent and technical director, has “a 








Close tolerance rubber parts— 
The variety of silicone rubber parts 
shown above are said to be molded 
to extremely close tolerances, The 
parts are available from Sierra En- 
gineering Co., 123 E. Montecito St., 
Sierra Madre, Calif, 
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The name 
NORTHWEST 
means first 
with the best! 


ires NO special tanks or 
equipment. 
A completely organic product. 


Won’t injure rack coatings 
or work finish. 


i Simple positive control. 


Alkalume LC-1 is a specially developed immersion-type 
cleaner for removal of buffing compounds and soil from all 
metals, prior to plating or anodizing. 


It is non-solvent, non-alkaline and not an emulsion. It has 
the desirable penetrating properties of both alkali and sol- 
vent yet affords complete protection for the surface finish. 


Alkalume LC-1 is economical, non-toxic and non-volatile, 
offering long service life and no disposal problem. 


Complete details upon request. 
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from Torrington on 


SMALL PRECISION 
METAL PARTS 








“Custom manufacture” has a special 
meaning at Torrington, where our Spe- 
cialties Division produces a tremendous 
variety of small precision metal parts. 
For our engineers often help in designing 
parts for our customers, and as frequently 
develop special equipment or methods for 
most efficient production. 

For example, one of our current con- 
tracts is for jewelers’ screwdriver blades. 
In this case, our engineers decided to 
swage these parts to give the required high- 
strength characteristics without stress 
concentration points and tool marks. 
Other features of these parts are good 
dimensional accuracy and closely con- 
trolled heat treating for hardness and 
temper. 


DOUBLE END BLADES 


D = .024” to .060° 
Ll ='5/8” to 2” 


JEWELERS’ BLADES 


= .098” to .1875 
025” to .100” 
1-9/16" to 3 

= .004” to .015 











In another case, we received a blue- 
print of a special pinion axle with an 
accurately cut retaining ring groove at 
one end. The customer inquired whether 
this part could be produced at about the 
same price as a straight cylindrical axle 
with an uninterrupted OD. The answer 
was “‘Yes!”’ Specialties engineers decided 
that high-speed cutoff and groove-turning 





equipment would have to be built to cope 
with the high volume involved. Special 
pinion axles have now joined the great 
number of parts being produced by 
Torrington Specialties Division. 
Whatever the part, whatever the oper- 
ation—even operations tailored to the 
part requirements— Torrington’s Spe- 
cialties Division is uniquely equipped to 
handle your small precision parts con- 
tracts. Highly specialized fluting opera- 





tions, for example, permit volume produc- 
tion to close tolerances. Precision swag- 
ing, knurling, forming, milling, drilling 
are among other operations for which we 
are fully equipped. Advanced heat treat 
and statistical quality control methods 
help provide the quality product you 
require. 

For help with your custom-built small 
precision metal parts in large quantities, 
just circle our number on the reply card. 
Or have your Purchasing Agent call our 
area salesman, or write direct to: 


The Torrington Company, Specialties Division, 777 Field Street, Torrington, Conn. 


TORRINGTON SPECIAL METAL PARTS 


Makers of Torrington Needle Bearings 
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surprising amount of deflection.” 

Dr. Kaufmann warns: “It is d 
cult to predict that beryllium wij! 
ever have as much ductility as com- 
mon structural metals. On the other 
hand,” he says, “there is a good 
chance that beryllium will find engi- 
neering use, providing that engineers 
will change their present 
standards and will go out of the way 
to live with the material.” 
A broader look ahead 

Other possible developments in 
materials foreseen by Dr. Kaufmann: 


design 


> Highly efficient power reactors us- 
ing molten uranium or plutonium 
fuel. Likely materials for containing 
these hot, corrosive fuels: yttrium 
for uranium, and tantalum or vana- 
dium for plutonium. 
> Development of graphite into a 
valuable high temperature structural 
material. Unlike other materials, 
graphite becomes stronger and more 
ductile above 3000 F. 
>» Development of tungsten, molybde- 
num, tantalum and columbium to 
the point where sheet, bar and tub- 
ing are readily available. 
> Increasing use of composite mate- 
rials combining the advantageous 
properties of two or more metals. 
Nuclear Metals itself has coex- 
truded many comb nations of mate- 
rials. Typical combinations: 1) a 
nuclear fuel element tube of uran- 
ium clad inside and outside with 15 
mils of zirconium, and 2) a thin-wall 
tube of molybdenum clad with stain- 
less steel. Other possibilities of 
Nuclear Metals’ coextrusion process 
are outlined in an article in this 
issue, p 91. 


Titanium Castings 


Commercial production of titanium 
castings has begun at Harvey Alu- 
minum Co., 19200 S. Western Ave., 
Torrance, Calif. 

To make castings, Harvey uses 
a closed consumable electrode fur- 
nace in which a high vacuum or 
inert gas atmosphere is maintained 
to protect the metal from oxygen 
or nitrogen. The company says it 
is able to melt and cast titanium 
alloys without carbon or tungsten 
contamination, thereby improving 
ductility, reducing hardness and 
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challengingapplications. It is nonmetallic; resists chemical attack; is mechanically strong, 
um extfemely light in weight. GRAPHITAR will not warp and extreme changes in 
lu- effiperature cause virtually no expansion or contraction. Probably the most important 
mt : ; of GRAPHITAR’S advantages are its self-lubricating properties and low coefficient 
” Detailed design data wit of friction. 
typical applications, proper- 
ses ties and characteristics of | Today design engineers are solving many different problems by using GRAPHITAR, a 
ir- GRAPHITAR, are included = most unusual and versatile engineering material. Perhaps GRAPHITAR is the perfect 
or in Bulletin #20. Write us material for your product. Our competent staff of engineers can assist you in applying 
* —-o your letterhead GRAPHITAR to your particular needs. 
—for a free copy. 
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» | THE UNITED STATES GRAPHITE COMPANY 
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STAINLESS 
STEEL and 
SUPER 
WETALS ... 
workers of 
modern 





Stainless steel and super metals have so many desir- 
able characteristics — corrosion resistance, strength, 
hardness, beauty, workability — they are often termed 
“miracle metals.” But they can perform miracles only 
if you select the right analysis for your particular 
application. Wallingford is more qualified than ever 
to help you do this. Now, an all-new metallurgical lab- 
oratory and a larger staff of expert technicians are at 
your service. 

In such fields as nucleonics, aviation and guided mis- 
siles, stainless steel and super metals will accomplish 
miracles only when sage can be held to the close 
tolerances demanded. Wallingford’s Sendzimir Mills, 

equipped with non-contacting, continuous gages, as- 
sure this. A feed-back system provides fully automatic 
correction of the mills to maintain strip thickness with 
required tolerances at all times. These mills make 
Wallingford one of the few companies capable of Pang 
ducing precision strip in widths up to 27” and as thi 
as .001” . . . and give Wallingford the largest foil ca- 
pacity in the country. 


Investigate Wallingford's ability to Fal stainless 
steel and super metals that will perform “miracles.” 


THE WALLINGFORD STEEL CO. 


Progress in Metals for over 36 Years 
WALLINGFORD, CONN., U.S.A. 


COLD ROLLED STRIP: Super Metals, Stainless, Alloy 
WELDED TUBES AND PIPE: Super Metals, Stainless, Alloy 
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making the cast parts easier 
machine. Harvey also produces tit: 
nium forgings, extrusions, bars, ro: 
and tubing. 


Acrylic Resin Used 
in Reinforced Panels 


Reinforced plastic panels made of 
a new acrylic resin previously dis- 
cussed in this magazine (Mar ’58., 
p 149) will soon be marketed by 
Naugatuck Chemical Div., U. S. 
Rubber Co., 1230 Avenue of the 
Americas, New York 20. The panels, 
called Tropiglas, are designed spe- 
cifically for outdoor uses. 

One-year exposure tests in Flor- 
ida and other parts of the country 
show the panels have good weather 
resistance in all kinds of weather. 
The panels are reported to be ex- 
tremely durable and have a smooth, 
glossy surface that is attractive and 
decorative. 

Tropiglas panels will be made in 
sheet sizes up to 3% x 8% ft, and 
in thicknesses from 0.060 to 0.100 in. 
The panels will be translucent and 
will be supplied clear or in colors. 


Method Checks Bond 
in Metallic Honeycomb 


What is claimed to be an easy-to- 
use method for checking the bond in 
honeycomb structures has been intro- 
duced by Magnaflux Corp., 7300 W. 
Lawrence Ave., Chicago 31. The 
test, known as Bondcheck, is sold in 
kit form and is used most success- 
fully on soldered, welded and brazed 
metallic honeycomb structures. 

The test procedure works as fol- 
lows: 

1. The surface of a honeycomb 
structure is cleaned and sprayed 
with a specially formulated red fluid 
that is repelled by heat and tends to 
flow to the coolest area on a metal 
surface. 

2. After application of the fluid, 
a controlled heat is applied from a 
high intensity infrared lamp. The 
heat is conducted from the surface 
being inspected to the honeycomb 
core wherever a good bond exists 
between the core and the surface. 
Since the visible fluid flows to the 











MUELLER BRASS CO. forged gears 


improve dependability and performance 
of BODINE electric motors 


For combined high shear strength and maximum wear life in their single and double reduction speed reducer 
motors, Bodine Electric Company of Chicago uses gears forged from Mueller Brass Co. 603 Alloy. 























Bodine has specified Mueller Brass Co. forged gear blanks because of their consistently high quality .. . there 
is no porosity, foreign inclusions or defects typical of cast blanks. The hot working of the metal followed by heat 
treatment to the desired physical properties produces a refined grain structure to give uniform machining and 
wear in service. The forged blanks are consistent in size and held to close tolerances. Bodine has also found that 
the excellent machinability of the blanks in the hobbing operation increases overall hob life. 


is- For forgings of high tensile strength, high density, minimum porosity, light weight, corrosion resistance, good 
8, machinability and low costs with little scrap loss, it pays to specify forgings from the Mueller Brass Co., the 
by world's largest producer of brass, bronze 
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n Mueller Brass Co. is the only PLASTICS COLD-PREST 
7 fabricator in the country offer- FORMED COPPER TUBE INJECTION MOLDING - IMPACT EXTRUSIONS 
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¥ best product at the best price 

. . made the one best way. 
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. SCREW MACHINE POWDER METAL RED BRASS 
! PRODUCTS PARTS CASTINGS 
, 
rq Alse producers of: Super Cutting Red Tip Brass Rod * Aluminum Extrusions Aluminum 
. Write today for complete cata- Sheet, Coil and Strip « Plastic Pipe and Fittings * Copper Tube and Solder Type Fittings * 
‘ logs on any of these products. 
b 
‘MUELLER BRASS CO. Port nuron 21, michioan 
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Available Now!! 
Reprints of 
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~ AE ND viii. 
Ai “NOINELRING 


Because of the great demand for the well-known Manuals that are 
widely used for reference purposes, MATERIALS IN DESIGN 
ENGINEERING Manuals have been reprinted for your use. These 
outstanding 16- to 32-page articles provide you with complete and 
useful information on the properties, characteristics and uses of 
engineering materials and finishes. 


The price is right! Only 35¢ for each reprint; 4o¢ if shipped to 
foreign countries. On quantity orders, discounts are offered. To 
obtain your copies, indicate in the handy coupon below the Manuals 
you want. Orders will be filled as long as the supply lasts. 


Would you prefer receiving these valuable Manual reprints auto- 
matically each month in the future? If you are a subscriber to 
MATERIALS IN DESIGN ENGINEERING, then avail yourself 
of an additional service offered by our Reader Service Department. 
Let us add your name to our mailing list, and you will receive the 
next 12 Manual reprints, one each month, for the reasonable price 
of $4.00* per year. Just fill out the coupon below and mail it to: 


Reader Service Department 
MATERIALS IN DESIGN ENGINEERING 
430 Park Avenue 
New York 22, New York 
VY Quantity VY Quantity 
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...Carbon and Low Alloy Steel Castings 
....Malleable Iron Castings 
....Welding the Stainless Steels 
....Wood & Wood-Base Materials 

...Engineering Coppers 
....-Clad and Precoated Metals 
....Wrought Non-Leaded Brasses 
....Silicones—Properties & Uses 
.... Short Run Press Formed Parts 
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.... Impact Extruded Parts 
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....Pressure Sensitive Tapes 
....New Stainless Steels 
....Foam Plastics 
....Electroplated Coatings 
....Materials for Electrical Contacts 
....Gray lron Castings 
....How to Select and Specify Glass 

..Nickel Silvers 





$4.00 for a year’s supply. 





.... Selecting Plastics Laminates 
....Hot Forged Parts 
....50lid Electrical Insulation Materials 
....Fluorocarbon Plastics 
....Magnesium and Its Alloys 
....Conversion Coatings for Metals 
.... Synthetic Rubbers 
.... Titanium 
....Materials for Gears 

...Mechanical Tubing 
....Joining & Fastening Plastics 
....Aluminum Alloy Castings 
.... Thermal Insulation Materials 
....New Developments in Ceramics 
....Designing with Heat Treated Steels 
...Porcelain Enamels, Ceramic Coatings 
....Paper as an Engineering Material 
...Designing Metal Stampings 
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.. Plastics Sheet Formed Parts 


.-..-Guide to Materials Standards & Specifications—PRICE 75¢ 
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NEERING and would like to be put on your mailing list to receive 
each future Manual, when reprinted. Please start with the 
aa issue. Upon receipt of your invoice, I will pay 


* Foreign subscriptions—$4.80. 
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Void areas on surface of a honey 
comb structure that has been coated 


with a special fluid reveal lack oj 
bond between skin and honeycom) 
core. 





Dark areas corresponding to voids 
on the surface of structure indicate 
actual defective core after removal 
of outer skin. 


coolest areas it accumulates at every 
point of good bond reproducing an 
exact pattern on the bonded area. 
Areas of defective bond are visible 
as gaps in this pattern. 

The test is said to take only a few 
seconds and can be used on complex 
shapes. 


Silicone Fluid Stable 
from —25 to 550 F 


A new silicone fluid, an alkyl silane 
has been developed by Dow Corning 
Corp., Midland, Mich. for use as 1) 
a high temperature hydraulic fluid 
in lubricating systems where oxygen 
is present in limited concentrations, 
2) a high temperature turbine oil 
when formulated with suitable addi- 
tives, and 3) a base fluid for the 
formulation of high temperature 
greases. 

Designated QF-6-7009 Fluid, the 
material is thermally stable in closed 
systems for long periods of time at 
temperatures from -25 F to 550 F, 
and for shorter periods up to 700 F. 
Properties 

Lubricity—Shell 4-ball tests at 167 
F and 400 F demonstrate that the 
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Next... ful seating 


in comfortable, economical 


(Based on NACCONATES® Diisocyanates) 


Either molded or fabricated from slab stock, automobile seats made 
entirely of urethane foam promise substantial savings in production time 
and labor. Yet urethane equals or surpasses any previous construction in 
comfort and all-around performance. 


Urethane can combine showroom comfort with minimum road jounce. 
[t eliminates fear of bottoming . . . reduces the sidesway in cornering that 
is usually associated with foam. 


Molding and testing automobile seating in cooperation with automotive 
designers and engineers is one of many urethane research projects 

under way at our application laboratories. We will gladly assist present 
and potential urethane users in new application development. Write 
for information, briefly outlining your interest. ‘ 





s 


Urethane resists sun, 
heat, weather. Unaffected 

by cleaning solvents and 
detergents used on fabrics 


Labor-saving, by 
foaming-in-place against 
vinyl, leather and other outer 
coverings is an early prospect. 


Increased 
load-bearing capacity 
r seat cushion 


VUCU 


NATIONAL ANILINE DIVISION 
40 RECTOR STREET, NEW YORK 6,N. Y. 


Atlanta Boston Charlotte Chattanooga Chicago Greensboro 
Los Angeles Philadelphia Portland, Ore. Providence San Francisco 
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New Star Performer In The Sandvik Line 


SAMDY IK 
Presents A SUPER 


SIN Dy, 
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Sandvik’s new 2R25 is a superior grade of stainless 
spring steel which goes far beyond the capabilities of 
ordinary spring steels. It was developed for applica- 
tions where performance outranks cost. 

This new steel is a prime example of Sandvik’s 
ability to combine several advantageous properties in 
one metal. Sandvik 2R25 is exceptionally tough and 
resilient, much more formable than hardened and 
tempered steel, bas up to 10 times the fatigue life of 
ordinary carbon spring steel and bas excellent corro- 
sion resistance under varying atmospheric conditions. 





Mechanical Data on 2R25 — 

TENSILE STRENGTH RANGE — 
Hard Rolled 242,000 * 270,000 or 299,000 PSI 
Heat Treated 270,000 * 299,000 or 327,000 PSI 

ELASTIC LIMIT (.01% Proof Stress) — From 
156,000 to 192,000 PSI according to size and 
finish 

MODULUS OF ELASTICITY — 27.7 to 35.6 x 10° PS! 
according to size and finish 

SIZES (with extremely close tolerances) Steel 

Thickness—.0016” to .035”, Width—.039” to 3.94” 
For further information on Sandvik 2R25, 

contact your nearest Sandvik office. 












Sandvik stocks a wide variety of qualities 
and sizes of cold rolled specialty strip steels. 
In addition Sandvik has rolling, slitting, 
edge-filing and hardening and tempering 
facilities. Send for your copy of this free 
brochure which gives specific data on the 
leading types of Sandvik steels. 


" 


sa 


SANDVIK STEEL, INC. 


1702 Nevins Road, Fair Lawn, N. J. 


Tel. SWarthmore 7-4200 * In N.Y. C. Algonquin 5-2200 

Branch Offices: Cleveland * Detroit * Chicago * Los Angeles Steel 
SANDVIK CANADIAN LID. P.O. Drawer 1335, Sta. O. Montreal 9, P. Q. 

Works: Sandviken, Sweden 
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Silicone fluid (left) remains un- 
changed after aging 10 hr at 700 F, 
Silicate hydraulic base = fluid 
(center) and diester turbine base 
fluid (right) exploded in less than 
4 hr after aging at 700 F. 


lubricating ability of QF-6-7009 
Fluid is reasonably good. The tests 
indicate that lubricity can be further 
improved by the use of additives 
such as tricresyl phosphate. 

Oxidation, corrosion—The surface 
of aluminum, silver, titanium and 
copper strips remained unchanged 
after aging 24 hr at 500 F in the 
fluid; carbon steel strips were blued. 

The surface of aluminum and ti- 
tanium strips remained unchanged 
after aging 9 hr at 700 F in the 
fluid. Silver strips were dulled, stain- 
less steel strips were slightly stained, 
and chromium-molybdenum _é steel 
strips were blued. 

Thermal stability—Samples of the 
fluid were placed in closed glass 
tubes, purged with nitrogen and 
aged at high temperatures. Acid 
number, viscosity and color of a 
sample aged 24 hr at 550 F remained 
unchanged. 

The acid number of a sample aged 


PROPERTIES OF QF-6-7009 





Spacilic GraVAY oo... ccccccccsccccsceces 0.90 
SE rope ray Clear straw 
Viscosity, cs 
MN Cecikiecasxhovidavincdasewieea 1500 
Ps ie 5 ed ce cdbdseksaastinecsnsaaee 70 
Er eer repre err 38 
MN: ants bees san debexocssaeene 6.3 
SY «i hecageshephates naneesaene 17 
IRIE. cticcesecvnwensccnneees 0.65 
Ls. ceentccndassencecsuaves —H 
a gk eldelbeanee 500 
oc cindeccsetedacsssesssenoaca” 550 
Spontaneous Ignition Temperature, F....... 690 
I oo ces cccucesseccscccavecses 0.03 
PE GIN 5 . vccsccccccccscnccose 1.506 
Vapor Pressure, mm Hg 
(ere errr er 18 
Te Lig cen ei ans dice ngedeks anual 55 
Sn duekusdecisedceknsmhandeaead 300 








Se So ge 5 ee. — —-_ | 








un- 


uid 
ase 
lan 


009 
‘sts 
her 
ves 


ace 
and 
ped 
the 
ed. 
ti- 
ged 
the 
Lin- 
ied, 
feel 


the 
ass 


and 
cid 


ned 





Bs 
IVAN HUFFEL TUBE CORPORATION © 
arren, Ohio 


Pte casa’ copy of voc Motel Sheps. Pumdiouh 


Name and Title 


if your product 


is made of metal 


YOU NEED 
THIS BOOK 


In this 48 page handbook you'll find useful engi- 
neering and fabricating data including practical ex- 
amples showing where, when and how Van Huffel 
Roller Die, Cold Formed Metal Shapes simplify de- 
sign, increase production and reduce costs. It in- 
cludes information on material selection, machine 
operations on shapes, fabrication methods, toler- 
ances for roll forming, and dozens of interesting 


illustrated ideas that have taken shape in metal. 


To get your free copy of this valuable handbook, 
mail the coupon today. 








Company 
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The Heraeus Vacuum Arc Melting 
Furnace Model VA-L200H, small- 
est of a line of Heraeus Furnaces 
sold by CEC. 





This Roots pump maintains low, 
vapor-free pressures. A motor 
operating within the vacuum drives 
its rotary frictionless pistons. 


Consolidated 
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Cr, Hf, Ir, Mo, Nb, Os, Pd, 
Pt, Re, Ta, Ti, V, W, Zr 


~ 


Get pure vacuum melts of these metals 
in minutes! 


With this new Heraeus Arc Melting Vac- 
uum Furnace, the VA-L200H, you can get 
vacuum melts in ‘‘buttons’’ or ingots. 


You can get them of Titanium, Zir- 
conium, Tungsten, and other metals or 
alloys with high melting temperatures. 
You can get them fast and pure. 


Super-fast mechanical pump—A Roots 
mechanical vacuum pump pulls pressures 
in the furnace down to 5 x 104mm Hg— 
fast. 


Its throughput of 10,400 micron CFM 
at 10 microns easily handles sudden gas 
bursts encountered with certain metals. 


No oil contamination. —The Roots pump’s 
frictionless rotary pistons require no oil 
sealing. There can be no contamination 
from backstreaming vapors in the system. 


No crucible contamination— The Heraeus 
furnace has a water-cooled, copper cruci- 
ble which cannot contaminate the melt. 


Fixed or consumable electrodes — You 
may use either fixed electrodes of tungsten 
or metallic carbides, or consumable elec- 
trodes of the metal you are melting. 


This Heraeus furnace has many other 
features valuable in laboratory or small- 
scale production, including exceptional 
economy —operating either under vacuum 
or with an inert gas atmosphere. 


Heraeus of Hanau, Germany, has li- 
censed CEC as exclusive agent for Heraeus 
Arc Furnaces (and Roots Pumps) in 
this country. Complete details in our 
Bulletins P8-20 and P4-28. 


Electrodynamics 


Rochester Division, Rochester 3, N.Y. 


SALES AND SERVICE OFFICES IN PRINCIPAL CITIES 
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9 hr at 700 F also remained yp. 
changed, whereas viscosity had 4g 
change of -30% and color darkened 
slightly. 


Polystyrene Resins 
Repel Dust Patterns 


Development of “low static” poly- 
styrene resins that are said to prac. 
tically eliminate the _ electrostatic 
fields which draw dust and arrange it 
in unsightly patterns on the surfaces 
of molded pieces has been announced 
by Monsanto Chemical Co., Plastics 
Div., Springfield, Mass. 

Designated as Lustrex Lo-Stat, 
the materials are available in two 
general purpose formulations: 22, a 
standard molding grade, and 29, a 
formulation with good heat resist- 
ance. Molding and physical prop- 
erties of the two resins are compar- 
able to those of conventional general 
purpose polystyrenes. 

The low static polystyrene resins 
are recommended for such applica- 
tions as displays, clock housings, 
furniture drawers, grilles for fans 
and air conditioners, package clo- 
sures and record player arms. 
How resins repel dust 

Company scientists explained that 
the affinity of polystyrene for dust 
is a characteristic acquired during 
the molding operation; parts leave 
the injection machine with an excess 
or deficiency of surface electrons. 

If this electron imbalance could 
distribute itself over the entire part 
it would stabilize as a weak, uniform 
charge. However, because polysty- 
rene is a nonconductor the non- 
uniformity of its electrostatic field 
is retained. 

In some surface areas the static 
charge remains strongly positive; in 
other areas it is strongly negative. 
In either case dust particles are 
forcefully attracted and tightly held. 
The dust build-up actually “draws 











Correction 


The reference given for a syn- 
thetic sapphire growing tech- 
nique in the Sept ’58 issue, Pp 
146, line 2, is incorrect. It should 
be M/DE, Sept ’57, p 161. 
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Hlere’s a high-strength reinforced 
molding compound that gives you a new slant 
on products you now make of die-cast metal, 
other plastics or by complicated sheet metal 
assemblies. Now Thermaflow 105 offers you 
flexural and impact strength ample for most 
uses, along with improved surface and excellent 
corrosion resistance . . . at a 20% saving over 
previously available compounds. 


It’s an “idea material” that pays off in im- 
proved quality and economy .. . in housings 
for appliances, television sets, radios, air con- 
ditioners, instruments... tanks, tubs, buckets, 
panels. You name it .. . we'll help you do it. 


for more information, turn to Reader Service card, circle No. 454 


THERMAFLOW’ 105 


DESIGN DATA ON THERMAFLOW 105 


Ve” Random 
ASTM Bar Cut Specimen 


Impact strength ft.-Ib. /in. 12.0 4.5 
(Izod, notch) 


Flexural strength 20,000 16,000 
Heat distortion >450°F >450°F 


Our new Technical Bulletin on T-105 gives the complete low- 
down on this remarkable compound. Write for your copy now. 


ATLAS POWDER COMPANY 
Chemicals Division 
Wilmington 99, Delaware 
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“*As fast . .. as dependable 
as requisitioning from our 
own stock room.” That’s 


what hundreds of firms 


s £ 


Tantalum Sheet Stocking Service. 


Delivery of Fansteel Tantalum Sheet from stock has 
helped many customers to accelerate research and de- 
velopment programs... speed up prototype work and 
pilot runs... . and to get into production without delay. 


FANSTEEL SERVICE SAVES TIME AND MONEY 


If you’re now working on new projects using tantalum 
or are stepping up production schedules, let this Fan- 
steel Service help save you time and money by giving 
you the flexibility of quick deliveries and lower inven- 
tory costs. 


MOLYBDENUM USERS get the same benefits from 
the Fansteel Molybdenum Sheet stock program. 









IMMEDIATE WE'LL RUSH YOU PRICE BULLETIN 
DELIVERY .002” 

ON THESE 003” Call, wire or write for new SS 
FIVE 005” _—~Price bulletin just released. 

MOST USED 007” Contains complete prices for 

SIZES OF 010” both tantalum stock items 

TANTALUM and special mill runs. 

SHEET 


FANSTEEL 


FANSTEEL METALLURGICAL CORPORATION 


NORTH CHICAGO, ILLINOIS, U.S.A. 


For more information, turn to Reader Service Card, circle No. 472 
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PROPERTIES OF LUSTREX RESINS 





— 





Type» Lo-Stat 22/Lo-Stat 29 
MECHANICAL 
PROPERTIES 
Tensile Strength, psi....} 6800 6500 
Elongation, %.......... 1.8 19 
Mod of Elast in Tension, 
Fh os tin. cie 45 4.6 


Flexural Strength, psi...} 10,100 11,000 
1zod Impact Strength, 
|, 0.29 0.30 
Heat Distortion Temp, F.| 174 176 
ELECTRICAL PROPERTIES 
Dielectric Constant. .... 2.58 2.45 
Dissipation Factor...... 170 x 10-5) 17 x 10-5 
Dielectric Strength,v/mil} 492 511 











a picture” of these highly charged 
areas. 

The scientists say low static poly- 
styrene resins are formulated so 
that the molded surfaces are suf- 
ficiently conductive to allow most of 
the positive and negative charges 
to neutralize one another. Thus the 


forces which draw dust and make 
it cling in unsightly patterns are 
virtually eliminated. 


Seal Makes Hydraulic 
Fittings Leakproof 


A metallic seal that looks like 
an ordinary washer has been devel- 
oped as a sealant for missile and 
aircraft control systems. The seal 
deforms and becomes an _ integral 
part of hydraulic fittings with the 
application of torque. 

Made of aluminum, stainless steel 
and Inconel X, the seal is said to 
make hydraulic fittings leakproof 
from -360 to 1200 F and from 0 to 
10,000 psi, depending on the material 
used. Developed by North American 
Aviation, Inc., the seal will be sold 
under the name of Natorg by Navan 
Products Inc., Santa Monica, Calif. 


New Property Data 
for Thermal Insulations 


The Magnesia- Silica Insulation 
Mfrs. Assn. (Engineering & Re- 
search Comm.) has issued new data 
on the physical and thermal proper- 
ties of 85% magnesia, calcium sili- 
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FIXTURES 
Se 
Positive Pressure and ex. 


act registration of the part 
in the mask. Redhete’ se. 


Lo. Confoununy Matix 


CORPORA* TION 


386 TOLEDO FACTORIES BUILDING 














High Equipment Investment 
or Labor Costs for CLEANING 
and PHOSPHATING PROCESSES 


Use 






And if yeu went: 
@ Top Corrosion Resistance, Excellent Paint 
Durability, Low Operating Costs, Low Labor 
Costs (under practical production methods 
too) with a very low equipment investment, 
PHOSTEEM is the answer . . . used on Cab- 
inets, Trucks, Trailers, Busses, Air Conditioners, 
Farm Implements, Caskets and Large Bulky 
Equipment . . . Adaptable for any kind of 
metal: Steel, Aluminum, Galvanized, etc. 


Ask for Phosteem Bulletin 55-137 


NEILSON CHEMICAL CO. 


wey te 2310 Gainsbere, 


iene 
Cherione, Neth Corcting Detroit 20 (Ferndale), Michigan Winsor, Ones 
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THE KEY TO SUCCESS 
IN THE PALM OF 
YOUR HAND! sii 


: ey ibe 























Huck’s continuing research 
and development program 
offers today’s designing 
engineer the last word in 
fastening materials and 
methods, even anticipating 
problems not yet evident on 
the drawing board. 





In Huck’s complete line of 
fasteners you will find the 
better answer to your prob- 
lem, whether it be strength 
in tension, shear or elevated 
temperature . . . high clinch 
... effective sealing . . . low 
clearance or blind applica- 
tions . . . in all desirable 
standard or exotic metals. 


PULL-TOGETHER 


SEALING 








Huck’s reputation for 
accuracy, uniformity and de- 
BROAD-BEARING pendability is your assurance 

: of right-from-the-start 
performance. 








We will gladly supply 
technical assistance and 


((L( C(t 
WOOD-TO- METAL samples to meet your needs. 





MANUFACTURING COMPANY 
2480 Bellevue Ave. Detroit 7, Mich. Phone — WA 1-6207 
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*du Pont 
Trademark 


1M.M.&M. 
Trademark 
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nited 
tates 
asket 7lsiiics Division of 


® Gain greater design freedom without penalty in pro- 
duction costs. 


Send us your difficult TEFLON* and KEL-F} part problems 
for quotations. Intricate shapes, inserts, thin sections, 
molding around metallic structures, threaded parts, pre- 
cision tolerances—all are routine to U.S.G. production. 


Unmatched experience and facilities for cold molding and 
sintering, injection molding and high speed machining — 
guarantee the best parts made by the right methods and 
at the right price, when you come to the pioneers and 
world leaders in fluorocarbon plastics fabrication. 


For prompt service, contact one of The Garlock Packing Company’s 
30 sales offices and warehouses throughout the U.S. and 
Canada, or write 

United States Gasket Company 


Camden 1, New Jersey 


GARLOC HK 


For more information, turn to Reader Service card, circle No. 407 
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PROPERTIES OF THERMAL 























INSULATIONS 
o3| ES! 7. . 
Seiss| 288 
Type * co = & a fan) = = 
PHYSICAL 
PROPERTIES 
Density,|b/cu ft ll 12 22 24 
Flex Str, psi 45 50 75 70 
Compr Str 
(5% def), psi.j 50 60 95 85 
THERMAL PROP- 
ERTIES 
Max Svc Temp, F} 600 1200 | 1600 | 1900 
Linear Shrink- 
age, %* 
600 F ] 
1200 F lY% 
1500 F 1% 
1900 F... 2% 
Ther Cond, Btu 
hr/sq ft 
°F /ft 
100 F.. 0.35 | 0.32 
200 F.. 0.38 | 0.37 
300 F... 0.42 | 0.42 , 
400 F.. 0.46 0.46 0.64 | 0.69 
500 F.. 0.51 0.66 | 0.71 
600 F.. 0.56 | 0.68 | 0.73 
700 F.. 0.61 0.70 | 0.75 
800 F.. 0.72 | 0.78 
aAged 24 hr. 


cate and two types of diatomaceous 
silica insulations. The new data are 
offered as a basis for engineering 
calculations on these materials. The 
properties for all four products are 
given in the table above. 


Waveguide Tubing 
Has Sharp Corners 


Rectangular stainless steel tubing 
with extremely sharp corners and 
close dimensional tolerances is now 
available for use as waveguide tub- 
ing. 

According to the producer, Su- 
perior Tube Co., Norristown, Pa., 
tolerances on inner dimensions are 
held to within 0.002 in. on some 





DON’T MISS AN ISSUE — Changing 
your address? If so, please let us 
know two months in advance. With 
such notice, which we need for effi- 
cient operation, we will do our best 
to see that you don't miss an issue. 
Be sure to include your new postal 
zone number. 






























Avro CF-105 Arrow 
Canada’s newest 
supersonic interceptor 





In the Arrow’s twin 


IROQUOIS turbojets... 


CUTS WEIGHT 57% 


nig 


























00 
in compressor blade 
assemblies 
9 
} 
13 
5 
8 
STAINLESS STEEL TITANIUM 
us 
nm Twin Orenda-built Iroquois @ngines will speed the Avro Arrow 
ng through space at 20 miles per minute. In these advanced design 
he turbojets, as in the aircraft structure itself, every pound of weight- 
re saving becomes a vital consideration. 

To Orenda designers, titanium’s high strength-to-weight ratio 
proved a double bonanza. By using titanium in place of stainless 
steel for compressor blading, much lighter titanium disks could also 
be used. Result: A total weight saving in the assembly of 57% (see 
diagram). In addition, lighter structural members could be used, 
contributing further weight savings and improving performance. 

> Mallory-Sharon, in cooperation with Atlas Titanium, Ltd., pro- 
“ duced many of the titanium alloys which help make possible the 
b- Iroquois’ superior performance. These same technical and produc- 
tion facilities are available to you now .. . to assist you in using 
u- titanium’s outstanding physical and mechanical properties to maxi- 
a mum advantage. Write us for information or technical assistance. 
re 
ne troquois turbojet engine 





producing over 
20,000 lbs. (dry) thrust. 


MALLORY Ms SHARON 


MALLORY-SHARON METALS CORPORATION + NILES, OHIO 


Integrated producer of Titanium ¢ Zirconium ¢ Special Metals 
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Fiermetic 
and mechanical 
seals that resist 
extreme 
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metalized high alumina ceramics 


Exceptional metal-ceramic bond strength (withstands 4000 psi pull) combined 
with the outstanding physical and electrical stability of Centralab High 
Alumina—results in a product that can provide the solution to many of 
your military and commercial reliability problems. 


Centralab’s 30 years’ experience in engineered ceramics, plus newly expanded 
production facilities, provide a fast,dependable source for High Alumina and 
Steatite ceramics. These can be supplied with or without metalized surfaces. 


Write for the new Centralab Engineered Ceramic Design Catalog 42-221 
or consult Sweet’s Product Design File (folio 4 a/ce). 


abs 


PACKAGED ELECTRONIC CIRCUITS ©@ ELECTRONIC SWITCHES 
ENGINEERED CERAMICS @ SEMI-CONDUCTOR PRODUCTS 


A DIVISION OF GLOBE-UNION, INC, 
946M E. KEEFE AVE. «© MILWAUKEE 1, WIS 
In Canada: 804 Mt. Pleasant Rd. Toronto, Ontario 





VARIABLE RESISTORS @ 
CERAMIC CAPACITORS @ 
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Rectangular tubing, supplied in 
a variety of sizes, is used for wave- 
guide applications. 


sizes; these tolerances are said to be 
much closer than in present com- 
mercial specifications. The sharp 
radii, down to 1/64 in. in smaller 
sizes, is said to permit critical wave- 
guide dimensions to be held in the 
corners of the rectangular tubing. 

Made from nonmagnetic type 304 
stainless steel, the tubing is now 
being used for microwave paramag- 
netic resonance experiments at high 
and low temperatures. These experi- 
ments are used to determine crystal 
structure of solids, molecular struc- 
ture and interatomic forces. The 
stainless steel waveguide tubing is 
expected to find use in radar instal- 
lations where its good corrosion re- 
sistant properties are advantageous, 
such as in marine atmospheres. 

The tubing is produced with inside 
dimensions from 0.122 x 0.061 in. 
to 1.872 x 0.872 in.; wall thicknesses 
are from 0.010 to 0.025 in. The 
tubing is supplied in 5-ft lengths. 

In addition to type 304 stainless 
steel Superior can produce rec- 
tangular tubing to waveguide toler- 
ances from carbon and alloy steels, 
nickel and nickel alloys, and beryl- 
lium copper. 


Other News... 


Metals 


> Samarium metal is now available 
in purities of 98 to 99% from Re- 
search Chemicals, Inc., Div. of Nu- 
clear Corp. of America, 170 W. 
Providencia St., Burbank, Calif. The 
high cross section of the rare earth 
metal, 5500 barns, makes it particu- 
larly useful in nuclear reactors. 


> Brass-plated steel sheets in 24 and 
32-in. widths are being marketed by 
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Let’s get down to earth about Exotic Metals! 


Do you think titanium, zirconium, columbium, tantalum and 
other exotic metals are “out of this world” for your use? 


You may be mistaken. Today the picture is changing. In- 
creased demand and new production techniques are fast 
bringing their cost and availability down to earth for many 
commercial applications. 


In fact, many companies are finding that their use often 
more than compensates for their extra cost in unparalleled 
corrosion resistance at high temperatures, better perform- 
ance and longer service life. 


If you have special problems of heat or corrosion resist- 
ance...a difficult application that demands unusual mechan- 
ical, physical, structural or nuclear properties...these metals 
deserve careful consideration. And Bridgeport is ready to 
help you use them. 


LOOK INTO THE BRIDGEPORT METALS DEVELOPMENT PLAN 


Bridgeport has pioneered in fabricating mill products from exotic 
metals from the start and has produced many miles of special 
metals tubes. We have originated many of the processing methods 


that are daily transforming these metals from costly rarities to 
readily available materials in a variety of forms—tube, rod, sheet 
and extruded shapes. This represents a substantial investment in 
time, skill and equipment. Because of our confidence in the rapid 
progress of exotic metals technology, we are prepared to work 
with you in their application on a cooperative basis. We welcome 
the opportunity to help solve your most difficult application 
problems. The coupon will bring prompt action. Send it today. 


Dept. 8501, BRIDGEPORT BRASS COMPANY, Bridgeport 2, Conn. 


Please send information on the BRIDGEPORT SPECIAL METALS 
DEVELOPMENT PLAN. 


| 
Company 
a 


Zone State 


.o BRIDGEPORT BRASS COMPANY 


Bridgeport 


BRIDGEPORT 2, CONNECTICUT 


Specialists in Metals from Aluminum to Zirconium 


For more information, turn to Reader Service card, circle No. 475 
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OUR SENDZIMIR MILLS produce sheets up to 48” wide, 
in thicknesses from .010” to .109”, and .005” to .109” in 36” 
wide sheets in all commercial grades, finishes and tempers. 
Strip is available in gauges from .0015” to .090”, 


THESE SPECIAL WORK ROLLS MAY LOOK ALIKE 
—BUT THEY AREN’T—due to minute variations in deci- 
mal diameter, hardness and a number of special composi- 
tions. In fact, profilometer readings show that our rolls are 
smoother than plate glass. 








It takes more than just a 





precision mill to produce 
STAINLESS STEEL of 


Wier Kold ’ quality 


... it takes Operating Know-How. Only 
Washington Steel, first to use Sendzimir 
sheet rolling, can offer you 10 years of 
practical experience with these mills. 


Every hot-rolled stainless steel band has variations in thickness and surface 
characteristics which must be compensated for in the cold-reduction process 
to obtain precise gauge and flawless surfaces. To do this, special work rolls 
with minute diameter differences along the length of the roll are used in 
controlling such variations as crown, edge and camber. To accurately control 
all the possible variations requires a large number of these rolls, plus highly 
skilled operators who know from experience which rolls, speeds and reduc- 
tions are required. These are but a few of important factors 
in quality rolling which can only be learned by long experi- 
ence and association with precision mills. 

Washington Steel is the only producer whose entire pro- 
duction stainless steel sheet and strip is rolled exclusively 
on the Sendzimir Mill. 


WASHINGTON STEEL CORPORATION 
12-F Woodland Avenue * Washington, Pennsylvania 
For more information, turn to Reader Service card, circle No. 438 
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American Nickeloid Co., 2nd & West 
Sts., Peru, Til. The brass electroplate 
is said to be heavier than on previ- 
ously available brass-plated  stee] 
sheets. 


> Cold drawn steel bars with superior 
brightness are now available from 
Jones & Laughlin Steel Corp., 3 
Gateway Center, Pittsburgh 30. 
Known as Bright-Drawn, the bars 
are supplied in rounds from 1/16 to 
4 in. in dia; in hexagon shapes % to 
31/16 in. in dia; in squares % to 4 
in. in dia; and in flats up to 6 in. in 
width. 


Nonmetallics 


» A ceramic encapsulating materia] 
for electronic parts has been devel- 
oped for use at temperatures from 
-70 to 2000 F. Called Eccoceram, 
the material has a flexural strength 
of 1000 psi and a dielectric strength 
of 100 v per mil. The producer is 
Emerson & Cuming, Inc., 869 Wash- 
ington St., Canton, Mass. 


» A sponge rubber stripping mate- 
rial called Reinforced Rub-R-Shim 
contains a specially developed mate- 
rial that is said to prevent stretch, 
thus eliminating all post application 
tendencies to pull away from irregu- 
lar corners and curved surfaces. The 
stripping is marketed by Johns- 
Manville Corp., Dutch Brand Div., 
7800 S. Woodlawn Ave., Chicago 19. 


» Fiberglass-reinforced polyethylene 
film has been introduced by Owens- 
Corning Fiberglas Corp., Industrial 
Div., 16 E. 56th St., New York 22. 
Sold under the brand name “FRF,” 
the reinforced film is said to have 
improved strength and tear resist- 
ance and less tendency to stretch, 
bag and billow than conventional 
polyethylene film. 


Finishes 


» A nickel-manganese electrode has 
been developed for hard surfacing 
manganese and carbon steel castings 
and forgings. The electrode, desig- 
nated Walmang No. 3 and available 
from Wall Colmonoy Corp., 19345 
John R St., Detroit 3, produces a 
deposit with a hardness of 229 Bhn. 


» A nickel-base hard facing powder 
containing tungsten carbide and 
chromium borides is available from 
Wall Colmonoy Corp., 19345 John R 
St., Detroit 3. Named Colmonoy No. 
75, the powder is recommended for 
applications requiring exceptional re- 
sistance to abrasion and galling. 








Tia] 
vel- 
rom 
‘am, 
gth 
igth 
r is 
ish- 


ate- 
him 
ate- 
tch, 
tion 
gu- 
The 
ins- 
iv., 


ene 
ns- 
rial 


ae 
ave 
ist- 
ch, 
nal 


has 
ing 
ngs 
sig- 
ble 
B45 
a 
hn. 


ler 
ind 
om 
R 
Yo. 
for 
re- 














High impact at low cost 


These big pulleys help drive huge spinning 
frames made by Roberts Co., Sanford, 
N. C., a leading manufacturer of textile 
machinery. 

Until recently, the pulleys were made 
of stamped metal or heavy cast iron. De- 
signers looked for a better material— 
strong, dimensionally stable, low in cost. 
They found it in Durez 18683. 

This new sisal-filled phenolic solves the 
cost problem of high-impact parts in three 
ways: 

1. It costs only pennies more than general- 
purpose wood-flour-filled phenolics. 


.It molds by simple compression or 

transfer methods, using standard 
presses, standard pressures, standard 
dies. 


rN 


3. It cures as fast as general-purpose com- 
pounds. 


Durez 18683 molds dimensionally sta- 
ble parts with impact strength of 1.4 ft. 
lb./in. Molded parts are self-extinguishing, 
have excellent resistance to humidity, and 
can meet U/L requirements for attached 
electrical contacts. You'll find that 18683 
opens the way to savings on hundreds of 
applications where higher-cost materials 
are used now. 

Consider it for heater and air-condi- 
tioner housings, instrument panels. Speci- 
fy it for gears, wheels, pulleys, electric 
motor end bells—wherever you need im- 
pact strength and want it at lower cost. 

The sooner you investigate Durez 
18683, the sooner you can start saving 
with it! For bulletin, data sheet and/or 
evaluation sample, mail the coupon today. 


Torrid tempo 


Rapid production is beating out a new 
rhythm of lowered costs for the makers of 
these small lamp sockets (center column), 
Noma Lites, Inc. 

The key notes are smart redesign, use 
of multi-cavity molds, and an exceptional- 


PRODUCT-DESIGN BRIEFS FROM DUREZ 


® impact strength comes down in price 


® fast-curing phenolic cures a cost problem 


® new idea for closures 


ly fast-curing Durez phenolic. 

Formerly, the manufacturer bought 
One-piece sockets, forced metal screw 
Shells into them, applied pitch to protect 
against moisture, then laboriously sol- 
dered in the wires. 

Zip! Now, threads are molded into the 
split sockets by the molder, Holyoke Plas- 
tics Company Inc. Wires are laid across 
the socket halves. A simple metal clip 
joins the halves and pierces the wires 
with contacts. 

Whoosh! Socket halves are molded 80 
at a time. Into the molds goes speedy 
Durez 265, general-purpose compound 
that cures in a few seconds. Even at this 
dizzy rate, its batch-to-batch uniformity 
assures consistent molding. 


t 





Hurry! Want to snap things up a bit? 
Durez 265 can probably help you do it. 
To see how, dash right over to your mold- 
ers. Or shoot us coupon for data on 265 
and other GP molding compounds. 


A cap can be pretty 


Not so long ago, you couldn’t get this 
decorative effect in a molded plastic clo- 
sure. Now you can. 


Power eew ewe — 


For more information on Durez materials mentioned above, check here: 
[]) High-impact low-cost phenolic, Durez 18683 Bulletin and data sheet 
[) Evaluation sample of Durez 18683 
[] Durez 265 (data sheet) and descriptive Bulletin 400 


Clip and mail to us with your name, title, company address. (When requesting 
samples, please use business letterhead.) 


It’s done by wiping color into the de- 
bossed design. Debossing used to be the 
crux of the problem, because of the under- 
cuts. It was impossible to make a work- 
able mold cavity by machining, hobbing, 
or casting. 

The solution: electroforming. The mold 
is built up in nickel around a soft, resilient 
master, which is then withdrawn from the 
cavity. 

The process is a development of Arm- 
strong Cork Company and Electromold 
Corporation. It gives the designer a new 
freedom—permits intricate textured effects 
like leather and wood grain, as well as the 
simpler ones you see here. 

Durez is in the picture, too. Versatile 
phenolics, especially formulated for bot- 
tle and container caps, provide the req- 
uisite impact strength, resist chipping 
and cracking, and do not bleed when in 
contact with alcohol. If these qualities 
might help you uncork a closure idea or 
unbottle a bottleneck, we suggest you con- 
tact your molder on the use of Durez 
phenolics for closures. 









PLASTICS DIVISION 


CHEMICALS 
PLASTICS 


HOOKER CHEMICAL CORPORATION 


1412 Walck Road, North Tonawanda, N. Y. 


For more information, turn to Reader Service card, circle No. 474 


DECEMBER, 1958 e« 157 









PLAST-IRON 
POWDERS 


NEW 


Grade B-280 


Reduced 
lron Powder « 80 
One Pressing At 30 TSI 


One Sinter At 
2050°F « 30M 
27,500 PSI Tensil 
68,500 PSI Modulus 
Rockwell 85H 
. 

Add 7% Copper 
40,500 PSI Tensil 
77,500 PSI Modulus 
Rockwell 50B 




















Send for Technical Data 
and Working Sample 


ya SNS 


+ 


PLASTIC 
A ee is 


4458 BRIDGE STREET 


JOHNSTOWN, PA. 


For more information, circle No. 416 
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Bridges—cont’d from p 12 


The concrete deck is tied securely 
to the aluminum girders with alumi- 
num shear connectors to achieve a 
composite action. Advantages claimed 
for the aluminum bridge are: light 
weight, ease of erection, and elimi- 
nation of maintenance. 

The bridge, built by Pullman- 
Standard Car Mfg. Co. and spon- 
sored jointly by the State of Iowa, 
Aluminum Co. of America, Kaiser 
Aluminum & Chemical Corp. and 
Reynolds Metals Corp., was devel- 
oped to “stimulate broader use of 
aluminum in the nation’s huge high- 
way program.” 

Arch bridge 

The experimental arch bridge, de- 
signed by Georgio Baroni and spon- 
sored by Reynolds Metals Co., is 
said to offer these advantages: light 
weight, ease of erection, elimination 
of maintenance and low initial cost 
(although aluminum is about four 
times as expensive as steel, the alu- 


minum structure weighs about « 
fourth as much as a compara)| 
steel bridge). 

The bridge consists of prefa 
cated parabolic arches stiffened 
welded diaphragms. The %-in. th 
4-ft wide arches are joined sid 
side to form a continuous roa 
of any desired width. Bridge 
tions between piers can be over 
ft long. According to Reynolds, th, 
aluminum parabolic arches give t} 
bridge an excellent strength-wei;s 
ratio. Alloy 5083 aluminum sheet 
used for the arches and most ot} 
components. 

The prototype bridge was 
thoroughly tested at New York U: 
versity ; 70,000-lb loads were applied 
every 3 sec for a total time equiv- 
alent to 100 years of service. The 
first application is expected to be a 
234-ft highway bridge in Alabama. 





Positioning parabolic arch section. 
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Fig 1—Contacts on epoxy terminal (left) are neat, require no soldering; old 
phenolic terminal (right) takes four times as long to install. 


Redesigned Terminal Turns to Epoxy 


The switch from phenolic to epoxy 
resin, together with a redesign, has 
resulted in improved electrical and 


ENGINEERING 


Formerly Materials & Methods 


mechanical properties as well as 2 
reduction in cost of a terminal block 
—even though the epoxy resin is 




























The steel plowshare was the basic 
agricultural tool when Wyman-Gordon was - a! 
established seventy-five years ago. At that y a , iw 
time, it took approximately 50 per cent of ? ' 

“ the nation’s work force on farms to 
produce food for our country’s needs. 











With today’s mechanical farm implements, it 
requires only 12'/2 per cent to feed our people. The 
development of modern farm implements, motor 
cars, trucks and tractors, railroad locomotives, and 
the ‘‘Mach era’”’ aircraft and space vehicles, would 
have been impossible without forgings. 








4 Whenever the ultimate is required in 
power, speed, endurance or reliability there is 
no substitute for a forging. Today, as 

' for seventy-five years, Wyman-Gordon 
continues in the forefront in new 
forging developments. 
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WYMAN-GORDON COMPANY 


4 ESTABLISHED 1883 
FORGINGS OF ALUMINUM @© MAGNESIUM @ STEEL @© TITANIUM 





% 
* 


‘, WORCESTER 1, MASSACHUSETTS 
HARVEY, ILLINOIS * DETROIT, MICHIGAN 


For more information, turn to Reader Service Card, circle No. 406 
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Thermostatic 
Bimetal 
ACTUATES ANOTHER THE 


PRECISION MEL-RAIN 


PRODUCT . 





7" A Product of Mel-Rain Corp., 2100 Fletch 
Me Ave., Indianapolis 3, Ind. sual 


While all will agree that TV circuits need protection against mal- 
functioning, especially for conditions which could start fires, the 
nuisance and high cost of fuse replacement by a service man is 
abominated by all. Mel-Rain Corporation has licked this problem 
with their line of TV Circuit Protectors. They make the set inopera- 
tive in case a hazardous condition exists but, since a high percent- 
age of failures is due to ageing or intermittent surges, the set 
may be put into use immediately by simply resetting the button. 
The Mel-Rain design also prevents ‘‘cycling” and sticking of con- 
tacts, and the breaking of the circuit by high ambient temperatures 
both in the set and in the room. The units are low-cost, reliable 
and handle a current range from 100 MA to 7'2 amperes in a 
temperature spread up to 150°. 


Here is a case where reliability in the protective device must 
be obtained at low cost, as competition is severe among TV 
manufacturers. Known for a third of a century for its dependability 
and precision, Chace Thermostatic Bimetal is also far and away 
the best buy in bimetal. The quality which results from Chace’s 
processes reduces rejects to an almost incalculable fraction of a 
percentage point, an indication of the skill of our manufacturing 
and the thoroughness of our development, testing, and inspection 
methods. Final proof, of course, is the satisfaction which products 
actuated by Chace bimetal give to their owners, year after year. 


When your temperature responsive device approaches the 
design stage, remember these qualities of over 30 types of Chace 
Thermostatic Bimetal, whether in strip, coil or completely fabri- 
cated elements of your design. Send for our new booklet, ‘’Success- 
ful Applications of Chace Thermostatic Bimetal,”’ containing many 
pages of design data. 


Fe PS ae 
Theunortalic Bimelal 


1615 BEARD AVE., DETROIT 9, MICH. 





For more informatien, turn to Reader Service Card, circle No. 412 
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CIRCUIT PROTECTOR 





AT WORK 








Aeniis | 
Fig 2—Epoxy resin terminal blocks. 
Transparent unit shows how conduc- 
tors are arranged. 





more expensive. 

The old phenolic units (see Fig 1) 
had two faces, required soldering of 
individual terminations and were 
relatively inflexible. The new design 
consists of a gang of individual 
terminal blocks, each containing ten 
U-shaped conductors (see Fig 2). 
All wire terminations are on one 
single and easily accessible face; 
thus the unit can be installed before 
connections are made and connec- 
tions can be changed readily with 
the block in place. Moreover, con- 
nections are made with a wire-wrap 
terminating tool, thus eliminating 
costly individual wire soldering (see 
Fig 3). 

Cast polyester tried 

Original planning for the redesign 
called for casting the terminal blocks 
with a filled glass-reinforced poly- 


4 
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a) eee 
Western Union Telegraph Co. 
Fig 3—Close-up of partially wired 
epoxy terminal. 





How to be sure you're using 
the right cold-heading wire 


It pays to be fussy about the grade 
of cold-heading wire you use in 
operations like upsetting, forging or 
roll-threading. The job is half licked 
when you start with the correct type 
of steel wire. 

Steel wire for cold-heading is 
a Bethlehem specialty. There are 
many ways in which our experience 
might prove helpful in bettering your 
production of cold-headed items. 

At your invitation we will gladly 
study your products, equipment 
and process ... and recommend 
the grade of steel that will perform 
the best. Then we’ll carefully pro- 
duce the steel to meet your needs. 


BETHLEHEM STEEL 


For more information, turn to Reader Service card, circle No. 445 


Bethlehem cold-heading-quality 
wire is made to rigid standards. It 
is uniform in analysis and free from 
injurious surface defects. Thorough 
inspection at every stage of produc- 
tion typifies the quality-control 
that’s behind every ton we ship. 
One of our technical men will be 
glad to discuss cold-heading with 
you—or any other application of 
steel wire. Bethlehem makes nearly 
all kinds of steel wire. Just phone 
the nearest Bethlehem sales office, 
or drop a line to the address below. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products. are sold by 
Bethlehem Pacific Coast Steel Corporation 
Export Distributor: Bethlehem Steel Export Corporation 


pETHLEHEN 
STEEL 
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The Helicopter cabin floor unit shown above was fabricated of aluminum 
2024-T3 Rigid-tex Metal, Pattern 6-WL. By using RIGID-tex Metal for this unit 
the number of stiffeners to support the floor were minimized resulting in a con- 
siderably stronger unit and one with less weight than when made of plain metal. 





Whenever you are asked to make a product stronger without increasing weight, 
remember RIGID-tex Metal, the original design-strengthened, three-dimensional 
metal that is stronger in all directions than flat-rolled, or coined metal. 


Let RIGID-tex Metal help you also to achieve more beautiful designs with more 
eye and sales appeal. There are over 40 standard patterns from which to choose 
— in all metals — all colors. Let us send you literature and samples! 


PATTERN 
SELECTOR 






Tell me more about RIGID-tex Metal... 


() Send a copy of “Pattern Selector” showing 
all the standard patterns 


| 
| 
| 
| 
C) Send a sample of RIGID-tex Metal 
| 
| 
| 
l 
! 


[} Send name of nearest distributor 











Name 
Address 
See Sweet's | , 
Design File | City State 
1#/ Ri 


RIGIDIZED METALS 


66012 OHIO STREET ¢ BUFFALO, N. Y. 
WORLD-WIDE DISTRIBUTION 





For more information, turn to Reader Service card, circle No. 372 
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ester formulation. (Although it , 
recognized from the start that ep. 
resin would provide superior electri- 
cal properties, polyester was sp« 
fied because of its price advantage.) 
Casting was selected over conve 
tional molding techniques in order 
to avoid the possibility of distorting 
the inserts and thereby causing 
shorts. 

Most of the polyester panels gave 
good results in electrical tests. How- 
ever, every one was found to be too 
brittle and to exhibit too much 
shrinkage. More glass was added 
to the formulation, but the added 
glass made the material highly vis- 
cous, and encapsulation became diffi- 
cult. Attempts to plasticize the 
formulation resulted in _ inferior 
electrical properties and _ reduced 
strength. 


Cast epoxy better 

Epoxy was then reconsidered. Be- 
cause of its relatively low shrinkage 
(as compared to polyester), it was 
left unfilled; however, a polyamide- 
type curing agent was used to add 
toughness and to minimize shrinkage. 

According to Smooth-On Mfg. Co., 
the epoxy terminal blocks offer th¢ 
following advantages: 

1. Improved dimensional! stability. 

2. Lower moisture absorption, re- 
sulting in higher surface resistivity 
under conditions of high humidity 
and elevated temperature. 

8. Permanent toughness, superior 
flexibility and excellent strength. 

4. Lighter weight. 

5. Reductions in installation and 
maintenance costs. 


Wire Thread Inserts 
Solve Design Problem 


In order to meet rigid require- 
ments of weight, size and accessi- 
bility in the design of mobile air 
conditioning equipment, a cast alum- 
inum housing was specified in- 
stead of the ordinarily used cast 
iron housing. However, the use of 
the aluminum casting created an 
important design problem: the need 
for threads of higher loading 
strength and greater resistance to 
wear than aluminum possesses. 

The necessity for a gastight sea 
eliminated the use of studs an 














‘Improved bore uniformity, broader size 
range, flow tested to your specifications 
To meet the demands of modern instrument design and auto- 
mated fabrication, Superior is now offering seamless capillary 
tubing in lengths up to 3000 ft. It is available in nine different 


materials from select-quality raw stock, including stainless 
steel, carbon steel, nickel and nickel alloy. 


Scrupulous care in manufacture results in a finished product 
that is bright and scalefree, with an extremely smooth, uniform 


Syoevir sube 


The big name in small tubing 


NORRISTOWN, PA. 


All analyses .010 in. to % in. OD—certain analyses in light walls up to 2% in. OD 


West Coast: Pacific Tube Company, 5710 Smithway St., Los Angeles 22, Calif. 
RAymond 3-133] 





New—capillary tubing in 3000 ft. lengths for industrial instrumentation 


For more information, turn to Reader Service card, circle No. 419 








bore. The tubing is easy to weld, braze or solder. ODs range 
up to %% in.—IDs from .004 to .040 in. maximum. 


When you order capillary tubing by Superior you are assured 
that your specifications will be met. In addition to 100% 
dimensional, pressure and finish inspections, we also can test 
lengths for flow rates with the latest equipment when specified. 
Rates can be varied from 5 to 3700 cc per min. 


More information on Superior’s improved capillary tubing 
products is yours for the asking. Send coupon today. 




















I SUPERIOR TUBE COMPANY 7 
6 Germantown Ave., Norristown, Pa. 

2006 G A Norri P 

| Send me a copy of new Data Memorandum 11, on | 

| capillary tubing. | 

3 Name Title : 

| Company | 

| Street | 

| City Zone State | 
np cui anm> cine GUD Git eam ene eam cue aD GED auD aD ouD one ao om ea oe | 


DECEMBER, 1958 « 163 











UNITCASTings 











solve 
difficult 
parts 


Foundry Engineering aids product development! 


This steel casting is another example of Unitcast’s ability 
to cope with unusual problems. As the main body of a 
new-type Pulsation Dampener for The National Supply 
Company’s oil field equipment, this casting had many 
tough end-use requirements. Basically, the part had to 
absorb shock, withstand corrosion, and hold hydrostatic 
test pressures up to 8,000 psi. The fewer the components 
in the part, the better the durability. 


The ideal solution, a one-piece steel casting, required 
accurate suspension of a huge core on a minimum 
number of points to produce a horizontal “‘tank’’ within 
consistent tolerances. One subsequent finishing problem 
involved economically “‘sealing’’ the core suspension holes 
by a method that would hold up in end use—plus 

pass radiographic inspection! 


Once again, Unitcast foundry engineering has helped 

a customer develop a new product for their well-known 
line. Why not call in Unitcast engineers on your 
product-development problems? Write today! 


UNITCAST CORPORATION, Toledo 9, Ohio 


In Canada; CANADIAN-UNITCAST STEEL, LTD., Sherbrooke, Quebec 








STEEL 





Unitcast 


ER 


For more information, turn to Reader Service card, circle No. 470 
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SPECIFICATION 


CASTINGS 














Holes are drilled to receive wire 
thread inserts. 


nuts. Solid thread bushings were 
found to be impractical because 
they require larger bosses and an 
increase in the gasket surface area, 
requiring a _ substantial design 
change in the basic casting. 

According to Carrier Corp., stain- 
less steel wire thread inserts, manu- 
factured by Heli-Coil Corp., solved 
the problem. A total of 66 inserts 
in three sizes are used to pro- 
vide threads said to withstand 40% 
higher loads than unprotected tapped 
threads of the same material. In ad- 
dition, these threads are said to be 
practically impervious to wear, cor- 
rosion, seizing and galling. 

To install the inserts, holes are 
first drilled through guide templates 
and threads are tapped; high speed 
pneumatic inserting tools are then 
used, 


Inserts are installed with air- 
powered equipment. 














KHow do you handle 


a modern ‘‘hot potato’’? 


Tissue-destroying radioactive waste is, 
and in the foreseeable future will continue to 
be a really “hot potato.” It is a major problem 
confronting the world’s rapidly growing atomic 
energy program. By-product waste can’t be left 
in the back yard for the trash man—a dog’s 
buried bone method is out. To date, the best 
disposal method is enclosing it in lead and 
dumping it into the ocean. But even at 1,000 
fathoms, this practice demands A SPECIAL 
KIND OF “WASTE BASKET.” 


To Bury Radiation 


In Davy Jones’ Locker 


PERMANENTLY 


DISPOSAL CONTAINERS OF LEAD 


Why a lead container? Lead is plen- 
tiful, low in cost and is the densest of all 
commonly available metals. This uniform den- 
sity makes Pb the most efficient shield against 
harmful radiation known today. It is practically 
imperishable. Fact is, the container will last 
longer than the high level radioactive life of 


its contents. 


400 pound 5 curie “‘cobalt 60’ 
omelahe-}ial-) ame: lale Mmm elit) -@maar-lalebe-i: 
tured by Reliance Foundry, 


Philadelphia 24, Pa 


For more information, turn to Reader Service Card, circle No. 447 
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PROTECTION 
OF NICKEL 


KANIGEN 


Kanigen® nickel-alloy coatings provide 


corrosion resistance and product 
contamination protection to process 


equipment. 


With Kanigen—a hard, uniform, chemically- 
deposited coating—you can protect equipment 
of any size—from the interior of a huge dryer 
to a tiny pressure-relief valve. 


This inexpensive nickel-alloy coating will do 
almost anything that nickel will do. Kanigen 


KANIGEN 


lia SO Neate Ss 


GENERAL AMERICAN : Pye 
TATION CORPORATION bed Linco with KK anigen 
>. 


ee 





gives low-cost metals a hard, resistant nickel- 
alloy surface equal to or better than expen- 
sive alloys, solid metals or clad materials, at 
a fraction of the cost. 


Your equipment or parts can be barrel-coated, 
rack-coated or jig-coated with Kanigen. 
General American has Kanigen plants at East 
Chicago, Indiana; Sharon, Pennsylvania, and 
Compton, California. Kanigen is also avail- 
able from licensees in other parts of the 
country and abroad. 


KANIGEN is a trademark 
which identifies chemical nickel coating by 


GENERAL AMERICAN TRANSPORTATION 


CORPORATION and its licensees, the product 


resulting therefrom and compositions 


produced by them for use in 


chemical nickel coatings. 


GENERAL AMERICAN TRANSPORTATION CORPORATION 
135 South La Salle Street «+ Chicago 90, Illinois 


For more information, turn to Reader Service card, circle No. 488 
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PRICHKS 




























.. AT A GLANCE 


PHENOLIC RESIN PRICES HAVE BEEN REDUCED by Durez Plastics Div., Hooker 
Chemical Corp. The reductions, 2¢ per lb on four general purpose and | 
two heat resistant phenolic compounds, and l¢ per 1b on four closure-type 
compounds, bring the prices down to 19% and 20%¢ per lb, respectively. 
According to A. W. Hanmer, general sales manager, the reductions were 
made to help limit the number and variety of phenolic compounds presently 
being used. Almost simultaneously... 


- « « PRODUCTION OF PHENOLIC MOLDING COMPOUNDS HAS BEEN STOPPED by Monsanto 
Chemical Co., which says it can use its facilities to better advantage 
in other areas. Monsanto will continue to produce other phenolic resins. 





PRICES OF LEAD AND ZINC CONTINUE TO INCREASE. Lead, now available at 15¢ per 
lb from both custom smelters and producers, has been increased five 
consecutive times since Aug 15; zinc, now selling for 1l¢ per lb, has 
been increased twice since October. Reasons given for price increases: 
decreasing domestic stocks, greater demand and the imposition of 
import quotas. 








COPPER PRICES HAVE INCREASED SIX TIMES in as many weeks despite the fact that 
consumption increased only slightly during September and October. 
Latest figures put custom smelter price of electolytic copper at 28%¢ 
per lb, or 5%¢ above the low registered during the height of the '58 
recession. The price increase is attributed to the sharp drop in 
production caused by the strikes in the Rhodesian copper belt and in 
Canada. 


PRICE OF PLATINUM HAS BEEN REDUCED AGAIN to the lowest level since 1947. The 
new price is $57-60 per troy oz, down from $62-65 per oz. This latest 
reduction was the fourth this year and was said to be caused bya 
combination of decreased demand and reported lower-priced offerings 
from Russia. 


INCREASED PRODUCTION OF SEAMLESS AND WELDED PIPE, tin plate, wire products, 

and strip mill products will result from Jones & Laughlin Steel 

Corp.'s recently completed $47-million continuous weld pipe mills at 

Aliquippa, Pa. According to the company, the mill is capable of 
producing welded pipe in a nominal size range of 1% to 4 in. 
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Kelvinator gets big benefits from premix moldings 


moldings are stronger, wall thicknesses more uniform, weak 
spots are eliminated. Small and large, simple and complex, 
premix moldings are not only improving products but cut- 
ting costs for hundreds of manufacturers. 


Premix moldings are making an important contribution to 
performance of Kelvinator refrigerators. 


Strike mounting plates, tie-straps, tubing retainers and lock 
housings for the Kelvinator are all premix moldings. They’ve 
proved tough and resilient . . . excellent shock absorbers. 
And their thermal insulating properties contribute to the 
economical operation of the refrigerator. 


When resins and reinforcing fibers are blended beforehand, 


YOU CAN DEPEND ON 


If your product calls for strong, rigid, reinforced plastics, 
look into premix moldings made with Dow vinyltoluene or 
Dow styrene. Get the names of molders and suppliers from 


your nearest Dow sales office or write to THE DOW CHEMICAL 
coMPANy, Midland, Michigan, Plastics Sales Dept. 2207C-2. 





For more information, turn to Reader Service card, circle No. 367 
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NONMETALLICS 


Changes since last quarterly report in September are bold-faced 
, ‘| { I 


Prices for large quantities for range 
of grades, color, sizes; given in $/lb 











RUBBER 
Material Dry Latex 
: Butadiene-Acrylonitrile | .49-.68 46-.51 
: Butadiene-Styrene.....} .16-.30 .22-.32 
: Bas 6 aaceee rss .22-.26 - 
Neoprene*. ... ..| 39-75 37-47 
Silicon®...............] 190-4 — 
Polysulfide*...........] .47-1 .10-.92 
Natural> +r | _ 








aLess than carload quantities. 


bAverage spot price for month of Sept. 


GLASS FOR REINFORCED PLASTICS 





Fabric ($/yd 38 in. wide)* 
112 Woven..... 
181 Long-shaft satin weave. ... 
143 Unidirectional 
Roving* 
a kag lee kan 58 
Continuous spun strand....... 
Continuous chopped spun..... 
Milled fibers (1/32-% in.)*...... 
Mat 
Chopped strand (2 in.)*»> 
Surfacing ($/1000 sq ft)°. 
Continuous chopped strand 
(4-2 in.)....... 


48 
1.03 
1.00 


40 
36 
38 
45 


92-72 


10-19 


40 





bPrice varies with binder. 
c0.010-0.020 in. thick. 


aPrice includes binder or finish. 


THERMOSETTING PLASTICS 























Molding Laminating, 
Material Compounds | Casting Resins 

Gere ess. .34-,53 _ 
ae — .45-.80 
Melamine... . -42-.45 .40-.41 
Phenolic. .... .20-.40 .17-.34 
Polyester... .. 42 .32-.50 
Silicon. .......]  2.75-5.40 1.55-1.74* 

c ae a _ 

° 860% solids content. 

; All prices are approximate and given 

) solely for general guidance of those 






responsible for materials selection. 


Prices of Materials -——__—_——> 















































THERMOPLASTICS 
Molding Sheet Rod Tube 
Material mount (3-2) OO | ~— - 
| Ye-% in. | %-1% in. | %-% in. | %-1Y% in. 
ae 51-.59 | 49-2.15 | .90-1.15 | .80-.90 1-1.15 | 90-1 
Cellulosic | 
Acetate...... .36-.65 92-1.16 15-1 .65-.75 85-1 | .75-.85 
Butyrate...... 40-.72 1-1.28 95-1.20 | .85-.95 1.05-1.20 | .85-1.05 
Nitrate 0 _ 1.60-2.73 1.45-1.75 2.25-5.00 
Propionate.... 51-.63 | — -— —- 
Fluorocarbon a 
OE 7-8 15-23 18-22 14-20 20-22.50 16-20 
MN toch cues 4.50-7.45 | 14.30-11 13 13 13 13 
Nylon... . 12 5 l=} 3 3 3 3 
Polyethylene... . 35-56 | .85-1 75-1 65-.75 | .85-1 .75-.85 
Polystyrene 25-44 | 57-61 .65-.90 55-.65 .75-.90 .65-.75 
Vinyl 27-43 | .62-.92 75-1 | .65-.75 | .85-1 75-.85 





NONFERROUS METALS 


Mill base prices for large quantities; given in $/lb except where indicated 






























































ALUMINUM LEAD 
a it |. re 1 oe CII os cen ccys badaiees ce 13 
Ingot (99-99.9%)........... 21 
Foil (5-0.5 mil)............. 55-.77 
Alloy Ingot (13, 43, Al32, 214) 28 
Sheet (1100, 3003; 3-0.03 in.)=.. 41-.45 MAGNESIUM 
Plate (1100, 3003, 5050, 3004, 5052)= 42-45 
a | ere .35-.36 
«Mill finish. _ _” 9 ea eet .36-.37 
AZ91B Ingot (die casting)... ...  . 
BRASS AZ9IC Ingot (sand casting) . 41° 
Cart., Low, | Red, aDelivered price. 
Form 10% | 80% | 85% 
Sheet, Strip.......] .45 47 | (48 NICKEL 
Seamless Tubing. .| .48 50 | SI 
Rod (not f.c.). patios 45 AT | CAB Form — “-" Monel 
Wire...........) 45 | 48 | 48 
RE Ray .1§® — — 
aca 4 die _ 1.07 89 
seat Sheet, C.R.........) — | 1.26 | 1.06 
ingot (elec) Ty i ee — 1.24 1.08 
V"7eurrerTrerre Clee aekarer . 2 
Sheet, Strip (hot rolled)........... 51 Al __ FE Eaiaeleentiee 
Seamless Tubing................... 51 aDelivered price. 
i since dy 24¥ 00% 48 
Rod, Free Cutting................... 59 
Wire TIN 
ie ce easc ce eves .33 
Square, Rectangular............... 36 ge a ree 96 
REN Re 39 


aDelivered price. 





(continued on p 170) 
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QUALITY BALLPOINT PEN DEPENDS ON 
UNIFORMITY OF 8 GRC “MATED” PARTS 


Die Cast and Molded Components 
Assure Trouble-Free Operation 
of Esterbrook’s New Rotating 

Mechanism 


GRC mass-production 
techniques have again 
provided a new di- 
mension to designers 
faced with a difficult 
situation. Esterbrook 
engineers, realizing 
that most people pick 
up a pen repeatedly 
the same way, evolved a rotating mech- 
anism to avoid wearing the ballpoint 
unevenly and to achieve better ink dis- 
tribution. The intricate mechanism, how- 
ever, presented a production problem. 
Parts had to be uniform, durable, meet 
close tolerances in order to assure proper 
mating of components and dependable 
functioning of the assembled pen. 


GRC’s exclusive patented methods for 
the precise automatic production of tiny 
parts solved the problem, and at lower 
costs. Gries molded five of the parts in 
duPont nylon, die cast two others in zinc 
alloy for strength and greatest economy. 
The eighth was Gries’ nylon counterpart 
for an originally-scheduled screw ma- 
chine part, produced for a fraction of 
the cost and more satisfactorily. These 
eight parts form the foundation of the 
mechanism for this new-type pen. 


Uniformly accurate, clean, well within 
critical tolerances, these GRC die cast 
and molded parts eliminated the neces- 
sity of selective assembly and insure 
trouble-free operation by fitting mating 
parts exactly. Tests of the pen showed 
parts worked like new after the equiv- 
alent of more than a year’s normal use, 
still worked smoothly after the equiv- 
alent of fifty years’ hard use. (See illus- 
tration at left above.) 


This high quality pen is typical of the 
new designs and cost saving economies 
possible through Gries’ unique single 
cavity molding techniques and ingenious 
die casting methods. To find out how 





GRC can help you, write for their bulle- 
tins on tiny zinc alloy die castings and 
injection molded small plastic parts, or 
send prints for immediate quotations. 
There is no minimum size. Maximums - 
are 1%” long, % oz. in zinc alloy; 114” 
long, .03 oz. in plastic. 





GRIES REPRODUCER CORP. 


153 Beechwood Ave. * New Rochelle, New York © NEw Rochelle 3-8600 (A) [Z 





Write Today for Bulletins 


WORLD'S FOREMOST 
PRODUCER OF SMALL 
DIE CASTINGS 





om * 
meseancn 
L ~ of 


aattien 


For more information, turn to Reader Service card, circle No. 486 
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TITANIUM ¥ “ 
Sponge (99.3+%)..........0-. 1.70-1.82 a 
I en vicucdan 5 25-6.3! My: 
EE rae epee eer 6.00-9.5 ba 
OE, . sos Sis beseaauees 8.50-15.95 
TE EA Sn ane wr aungees seen 6.50-11.50 
ZINC 
PD ea wdakeesae MW 
Die Casting Alloys*.............. 14 
SN 0 as adh a oc 50's Waekanen 24 
rae be eee 21 
Pe crienanaciasdsnkchingpehet 19 
sAlloys 2, 8, 5. 
METAL POWDERS 

Aluminum ® >... 6... oo... 39 
EAE Pere eee 31-.47 
Copper (elec or red.)*........... 42 
Molybdenum (98%)............. 3.80-4.10 
a es ee 1.05 
I a i 49 
Tungsten (C-red. 98.8%; 

vk oy, | ree 3-4¢ 
Zirconium 

sg ks ee 4 

Electronics Grade.............. 15 





aPrice for —100 mesh. eDelivered price. 


bFreight allowed. 


OTHER NONFERROUS METALS 








Cadmium (bars)................ 1.45 

Ts oo vive ceccbawnbes 55-85 

oak cc bs chur raeet $35/troy oz 

Indium (99.97+%)............. $2.25/troy oz 

Manganese (99.9%)............ .34* 

ng Senos ccchka akan $15-19/troy oz 

| EERIE PME? $59-60/troy 02 

SS i ee ee es cw ad wl 90-91 ¢/troy oz 

Tantaium (sheet, rod)........... 55-60 

died hav ninnse'’ ue ob 80 

Zirconium (sheet, strip, bar). .... 25-35 N, 

aDelivered price. can 
erty 

6 ER EE LEED EDEL TITTIES ° 
ratic 

IRONS AND STEELS "7 


Mill base prices for large quantities 


SEMIFINISHED STEEL ($/net ton) 





I fa be kads oka. to 504002042 82 
Billets, Blooms, Slabs 
Carbon, Re-Rolling............... 80 
8 ee 99.50 
iiss ec cbddiacedes 119 
Seamless Tube Rounds.............. 122.50 
WE: vias. nese aeiaae ste $6.40, cwt 





(continued on p 17 -) 


For more information circle No. 456? 





Now that there’s a plentiful supply of titanium, all industry 
can benefit from its unique corrosion resistance. This prop- 
erty is combined with an unusually high strength-weight- 
ratio so that titanium works equally well in stationary and 
moving components, under vacuum or pressure. 

But there may be even more compelling reasons for trying 


Electromet 


FERRO-ALLOYS AND METALS 


ST ite). 
oF Nd =i iP) = 


The terms “‘Electromet” and “Union Carbide” 
are registered trade-marks of Union Carbide Corporation. 








» Sure 

we can lick 
this corrosio 
reymele)(oeel: 


try titanium now! 


titanium now. Will its exceptional corrosion resistance mean 
new savings in maintenance? Will its ability to retain strength 
at high temperatures mean new production economies? Can 
titanium help you obtain increased product quality or yield? 

There is only one way to ascertain what titanium can do for 
you. [ry it now. You can’t afford not to. 


WHERE YOU CAN GET TITANIUM EQUIPMENT NOW! 


Booklet tells where you can get titanium mill 
products and fabricated equipment. Also gives 
cost-saving service records in process industries. 


p-------------- 


| ELECTRO METALLURGICAL COMPANY 
Division of Union Carbide Corporation 


30 East 42nd Street, New York 17, N. Y. 

Please send me a copy of “New Heat on Titanium.” 
Name 

Ee ee 

Address 


| 





el me-i-lbeuielelarer-litale| 


VORGANITE 


Morganite components provide complete 
reliability in many types of airborne 
equipment. Morganite will not warp, 
stick or gum, is self-lubricating, non- 

contaminating. These dependable 
components function in high temperature 
and pressures and are unaffected by 
corrosive chemicals, oil, water, gases, 
grime...the standard of performance 

on process equipment, compressors, 
meters, pipe line and general 

industrial machinery 


ta 


For trouble-free operation — 
\Wlelacecia Olstel aera 


Morqanile. 


INCORPOR A TED 3324 48th Avenue 


lOMBUE : Long Island City 1, N.Y. 


rs of | 
Oli-adalelehasia-mel ame, 


For more information, turn to Reader Service card, circle No. 426 
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AND SUPPLY 


FINISHED STEEL ($/cwt) 


| High Str | 
Form Carbon | Low Alloy| Alloy 


Plate...... 5.30 | 7.95 
Sheet, H.R. 5.10 7.52 
Sheet, C.R. 6.27 9.27 
Strip, H.R. 5.10 7.57 
Strip, C.R. 7.15 | 10.65 
Bar, H.R. 5.67 8.30 
Bar, C.F. 7.65 


STAINLESS STEELS (S$/Ib) 


Forging] H.R. | | Sheet, 
Material | Billets | Bars | Plate | Strip 


Austenitic 
301, 302, 
302B, 303, 
304, 305 38-.41 | .44-.48 | .41-.46 | .51-.55 
3218. | 47 | 56 55 .66 
.65 65 80 
Martensitic 
410*..... j 34 .30 40 
ae : 34 ‘ 48 
ee ie | 34 
420, 440 


Ferritic 
405, 430, 
430F*...1 . .34-.35 | .31-.32 | .41-.47 
vac 38 35 56 
431... 44 |) Al 56 
446... | 


High Mn 
2028 


Extra Low C 
304L : 
316L..... 10 


Precip Hard. 


17-7PH 66 J3 | 85 90 
PH 15-7 Mo} .86 | .93 | 1.11 | 1.16 


*Ingot price approx 60% of billet price. 


METAL POWDERS ($/Ib)* 
Sponge Iron 
Electrolytic Iron 

Annealed (99.5%) 


Unannealed (99+ %) 
Stainless Steel 


aPrice for —100 mesh. 


IRON ($/gross ton) 


(continued on p 174) 








YOU CAN PROFIT 
BY USING 


GENERAL PLATE 


CLAD METALS 


Ulianet Thermostats 
Value Continued Material Uniformity 
in TRUFLEX parts and assemblies 


Model 28 Miniature Hermeti- 
cally Sealed Thermostat ex- 
tremely sensitive. 





Here’s another case history of a leading manufacturer who 
has found he can depend on parts made from General Plate’s 
TRUFLEX thermostat metal. H. Ulanet, President of the 
George Ulanet Company, puts it this way: 

‘‘Bimetal is a most important component in Ulanet Thermo- 
stats which have a world-wide reputation for quality. Therefore 
we must be certain of continued maerial uniformity and quality 
with each shipment. 

“During our 22 years’ experience with General Plate’s 
TRUFLEX thermostat metals we have found that they have met 
our exacting specifications.” 

General Plate can supply dependable thermostat metal 
parts and assemblies for installation in your products, too. 
You’ll get top performance because the high quality of each 
piece you receive is consistently uniform an exact dupli- 
cate of the original. 

General Plate TRUFLEX thermostat metal parts and assem- 
blies are made to meet your specific needs for temperature 
range, electrical conductivity and corrosion resistance. 

If you set up to make your own parts, General Plate can 
supply TRUFLEX thermostat metal strip to consistently meet 
your specifications. Send us your specifications for parts or 
strip — we'll be pleased to quote. 


You can profit by using 
General Plate Clad Metals! 











METALS & CONTROLS 


General Plate Division | 
FIELD OFFICES: NEW YORK ® CHICAGO ® DETROIT * INDIANAPOLIS * MILWAUKEE *® PASADENA 


For more information, turn to Reader Service card, circle No. 500 




































TRUFLEX 










Specially Designed 
Industrial Thermostat. 








CORPORATION 


1612 Forest Street, Attleboro, Mass. 
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Federal Short Run Stampings 
may be your answer 


Stretch your production tooling dollar up to 
80% by using Federal ‘‘Controlled Tolerance” Short 
Run Stampings. That’s the savings you get by using 
the Federal Stamping method instead of conventional 
tooling methods. You can put a new product on the 
market or make improvements in existing products with 
a minimum tooling investment. When quality, fast de- 
livery and price are important factors, try Federal first 
for any quantity stampings from two pieces to 10,000. 
Size limitations are 10” x 14” and 34” in thickness. Send 
your print or part to the nearest plant for a Federal 
Analyzed Quotation. 


Write for free Catalog 201. Tells how to reduce costs by 
using short run stampings... full of 
design tips. 








QUALITY STAMPINGS 


~ FEDERAL 


IN SMALL QUANTITIES 


3 PLANT LOCATIONS 


FEDERAL TOOL & MANUFACTURING CO. 
3652 Alabama Ave., Minneapolis 16, Minn. 


FEDERAL SHORT RUN STAMPING, INC. 
962 Lyell Avenue, Rochester 6, N.Y. 


FEDERAL STAMPING COMPANY 
7307 Atoll Ave., No. Hollywood, Calif, 





For more information, turn to Reader Service card, circle No. 437 
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CLAD STEELS (¢ /Ib)* 











Cladding Metal 10% | 15% | 2% 
Stainless 
304 29 | 32 34 
304L 34 37 40 
316L 4] 5] 56 
321. 35 38} 
347 4] 45 49 
430 23 26 28 
Inconel 60 10 81 
Nickel ¥ 52 62 73 
Oe re 54 |) «(64 74 





aPrices given for three cladding thicknesses. 


TIN PLATE ($/base box) 





Hot Dip (1.25-1.50 Ib)... ...........10.05-10,30 
Electrolytic (0.25-0.75 Ib)........... 8.75- 9,40 








FINISHES AND COATINGS 


ORGANIC COATINGS 


























Avg | | 
Thk | Mils | Cost, 
Material per | Re- | ¢/sq 
Coat, \quired*| ft /dry 
mil mil' 
VARNISHES, ENAMELS 
Short Oil Phenolic 
Varnish... ..| 10 1.0 
Enamel.......... 1.2 1.0 
100% Phenolic. .... 1.0 1.5 
Straight Oil-Modified 
RR EREE es 1.5 1.5 
Alkyd-Amine (90-10)...} 1.5 1.5 1.75 
Alkyd-Phenolic (50-50).} 1.5 | 1.5 1.75 
Alkyd-Vinyl (50-50)....} 1.0 | 2.0 | 2.0 
Alkyd-Styrene (70-30)..) 1.2 | 1.5 | 1.75 
RS Sar. 18 | 18 | 2.0 
Silicon...............1.5-1.0].5-1.0] 6.0 
SN. cic pas seers 2.0 | 2.0 10 
Neoprene............. 50 | 50 | 15 
DISPERSION COATINGS 
ET 4's 5 0.5 06 CHER 1.0 15 | 1.75 
re 10 | 20 | 2.5 
Fluorocarbon.......... 10 | 1.0 | 15.0 
LACQUERS 
Nitrocellulose......... 10 | 2.0 | 2.5 
Sa 10 | 20 | 2.5 
GE. . 580 cane ee 10 | 2.0 | 2.75 
STE 10 | 2.0 | 2.75 





aThickness over phosphate coating required 
for exterior durability on steel. For purel) 
decorative coating. 1 mil will usually suffice 
bMaterials cost only. Realistic price compar 
ison can be made only on basis of dry applied 
coating, not on basis of cost per gallon. 








|. a 





In-Stock Service 


on Carpenter Stainless 
No. 20 and No. 20Cb 


forms, sizes and shapes 
for most corrosion problems 


@ Besides keeping our warehouses fully stocked with all forms of 
Carpenter Stainless No. 20 and 20Cb, we maintain fast, modern 
facilities to make up and speed your orders to you. . . no matter 
what your deadline. Our service teams are geared to handle your 
most urgent delivery needs. 

Available from stock in sheet, plate, pipe, tubing, strip, bars, wire 
and billets, Carpenter Stainless No. 20 and 20Cb are as easily fabri- 
cated as ordinary stainless steels. You get long-life control of 
sulphuric acid and other severe corrodents in a hurry when you 
order Stainless No. 20 and 20Cb. One installation of this Super- 
Stainless will outlast most other corrosion-resistant alloys .. . 
economically. Contact our nearest office or authorized distributor 
(located in over 40 cities, coast to coast). Write on your company 


letterhead for technical bulletin 108A. The Carpenter Steel Com- 
pany, Alloy Tube Division, Union, N. J. 


your master key to cost-saving 
corrosion control 


Stainless No. 20 & 20Cb 


Carpenter Stainless No. 20 bars, strip, wire and billets are available 
also from The Carpenter Steel Company, Reading, Pa. 


For more information, turn to Reader Service card, circle No. 485 
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Worid’s Biggest Eater 
Dines Without Interruption 





Typical insulator and insulating 
bolts used on power shovels. 











You are looking at 3 million dollars’ 
worth of power shovel, a 14-story 
monster capable of biting off 70 
cubic yards of dirt at a clip. 


Continuous operation is essential 
because downtime on a shovel of 
this size could top 500 dollars an 
hour. Reliability is shared by many 
interrelated parts. Some are made 
of Synthane laminated plastics. 


Why Synthane? BecauseSynthane 
laminated plastics have the right 
combination of properties—dielec- 
tric strength, mechanical strength, 
and ease of machining. And Synthane 
uses only first-quality raw materials, 
watches every step in the produc- 
tion and fabrication of the laminate, 


is deeply concerned about delivery 
requirements. 


Good materials, competent peo- 
ple, excellent tools and workman- 
ship may not guarantee reliability 
but they’re strong assurance of it. 


If you are interested in a reliable 
source of laminated plastics—sheets, 
rods, tubes, or completely fabri- 
cated parts, write for an interesting 
catalog or call our representative 
near you. 


SYNTHANE) 
S- 











SYNTHANE CORPORATION, 3 RIVER RD., OAKS, PA. 


For more information, turn to Reader Service Card, circle No. 376 
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Lab Specializes in Beryllium, Other New Metals 


@ A $2 million laboratory devoted 
entirely to research and development 
on metals and ceramics was dedi- 
cated recently by Nuclear Metals, 
Inc. in Concord, Mass. 


ee 


In its 16 years of existence, Nu- 
clear Metals has worked on virtually 
. | , every existing metal. Currently, the 
3 . ts , most important projects include: 1) 
. & ‘ae 2a Be 2. 2 4 a beryllium, of interest to aircraft and 
: & 5 se i 3 rocket designers because of its light 
: ae Ga : ees re oe weight, 2) fuel elements for nuclear 
| as - , , reactors of advanced design, and 3) 

high melting metals, such as tung- 
. | ie sten, molybdenum, tantalum, rhen- 

New properties. These autoclaves test resistance to the hot, high pressure ium and rhodium. (See p 138.) 
water encountered in nuclear energy systems. The nature of many of the mate- 
rials handled at the laboratory has 
| made necessary elaborate safety pre- 
! . cautions. In fact, almost one-third 
| —_— &— \. the cost of the building is accounted 
; for by safety equipment. A major 
: item is the 32 separate ventilation 
: a pape Te ie ey 4 systems capable of exhausting nearly 
| r 3 2 RET j . 150,000 cfm of completely filtered 
air. Other features: a giant vacuum 
cleaning system, easy-to-clean plas- 
tics floors, glass drains, closed-cir- 
cuit television, a medical clinic, and 
a completely equipped fire brigade. 
The plant also has eight monitoring 
stations on the grounds to sample 
air, soil, ground water, rain and 
snow for evidence of contamination. 

Most of Nuclear Metals’ work has 
been on the so-called “exotic” mate- 
rials required in nuclear energy 
New forms. Deficiencies of a material can often be overcome by coextruding equipment or advanced aircraft. The 
it with another (see article, p 91). company was formed in 1942 as the 

— eu Metallurgical Project of Massachu- 
’ ry > fh a setts Institute of Technology. Its 
| >< = * . first assignment was to develop 
uranium melting techniques for the 
Stagg Field reactor at the Univer- 
sity of Chicago. In 1954, the Project 
was taken over by Arthur D. Little, 
Inc., and Allegheny Ludlum Steel 
: Corp. 
a cm 2 . (more News on p 178) 








New methods. Metals can be welded in a vacuum with electron gun (left). 
Zirconium is ground in a ventilated hood (right). 
















This lining 
of TEFLON® 









makes Fluoroflex-T 
pipe permanently 
corrosion- proof 


















SING the pipe lining material that handles 
highly corrosive fluids is only half the job. 
Keeping it in place, despite wide temperature 
fluctuations, is equally important. Fluoroflex-T 
Type S piping solves both problems... 
assuring unequalled pipe and fitting life. 












Lining is universally inert to all corrosives. 
It’s made of Fluoroflex-T, a high density, 
non-porous compound” of virgin Teflon. 


Liner and housing in thermal equilibrium, through 
an exclusive process developed by Resistoflex. 

It compensates for thermal expansion 

differential between the Teflon and housing, 
eliminating fatigue collapse, and cracking at the flare. 


Bulletin TS-1A gives more details. Write Dept. 168, 
RESISTOFLEX CORPORATION, Roseland, N. J. 
Other plants: Burbank, Calif.; Dallas, Tex. 


* Pat. No. 2,752,637 


®Fluoroflex is a Resistoflex trademark, reg., U.S. pat. off. 
®@Teflon is DuPont’s trademark for TFE Fluorocarbon resins. 


RESISTOFLEX 
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Reactor Will Test 
Materials, Fuels 







Complete testing and evaluation « 
power reactor materials and fuels 
will be more readily accomplished 
when the first atomic testing reacto, 
to be operated by private industry 
is completed by Westinghouse Elec 
tric Corp. sometime next May. 

According to Westinghouse, th: 
testing reactor is being built t 
“serve as an additional research and 
testing tool to help solve the many 
fuel and materials problems which 
must be solved if economic nuclea: 
power is to become a reality.” To 
date, there are only three testing 
reactors in this country and they ar 
all owned by the Atomic Energy 
Commission. 


Stability is basic problem 

When complete, the testing reactor 
will be used to determine the be- 
havior and performance limits of 
individual materials and combina- 
tions of materials under a wide vari- 
ety of pressure, temperature and 
neutron environments. Some of the 
materials to be tested include: uran- 
ium 235, uranium 233, plutonium 
and thorium—each of which may be 
in the form of a gas, liquid, metal, 
ceramic, or cermet—and a_ wide 
variety of cladding materials. Th« 
basic problem encountered with thes: 
materials is that of stability in rela- 
tion to allowable burnup and th 
temperature at which that burnup 
occurs. Other problems tnclude em- 
brittlement, cracking, corrosion, etc. 

In addition to the reactor itself, 

















‘ * ™ ‘ : . : 
a NS : 


Control rod extensions are placed 
in position, 


For more information, circle No. 400 > 


BRAID 


STRAND OR 
FINE WIRE 
ROPE 


EXPANDED 
FLAT BRAID 


TUBULAR BRAID 
WIRE ROPE 


TAPE 


Familiarity might breed 
NEW PRODUCT IDEAS! 


The wire fabrications shown here, highly developed filtering, screening, heat or electrical conductivity, 
specialties of National-Standard, are available in grounding, etc., etc. 
many types and sizes. Each can be produced in any 


; Can one of these materials meet a present or new 
metal that can be drawn into wire. 


product requirement of yours? You’ll never find an 

These materials are used in numerous products organization more cooperative or better qualified to 
today for many different reasons... for strengthen- help you fully explore any such ideas. Just get in 
ing, stiffening, protection, safety, decoration, touch with National-Standard, Niles, Michigan. 


NATIONAL [ | STANDARD 


NATIONAL -STANDARD, Niles, Mich.; tire wire. stainless, music spring and plated wires. flat and tubular braid and wire cord 


WORCESTER WIRE WORKS, Worcester, Mass.; music spring. stainless and plated wires. high and low carbon specialties + REYNOLDS WIRE, Dixon, t1l.; inoustria/ wire cloth 


WAGNER LITHO MACHINERY, Secaucus, N. J.; meta! decorating equipment + ATHENIA STEEL, Clifton, N. J.; “al. high carbon spring steels 


CROSS PERFORATED METALS, Carbondale, Pa.; industrial. commercial, and decorative perforated metals 








TUBING 


.010" TO 1.000” O.D. 
PRECISION QUALITY 
REGULAR MILL PRICES 


Whatever the size, shape or alloy there's a 
Precision Tube to meet your requirements... 
made to precision specifications yet costs only 
regular mill prices. Round, rectangular, oval 
or square, preformed to special shapes... 
in copper, brass, aluminum, nickel, and nickel- 
alloys, Ni-Span “C”, phosphor-bronze and 
nickel silver. 

For improved quality at lower costs specify 
Precision Tubing. It is the tubing consistently 
unequalled and unsurpassed in comparative 
quality tests of accuracy, temper, straightness 
and roundness. It is yours at no extra cost. 

Whatever your product plans you can 
rely on Precision for finish, accuracy and 
quick deliveries. For information on small tub- 
ing and specifications to use in selecting tub- 
ing write for the new data book to Depart- 
ment #6, Precision Tube Company, North 
Wales, Pa. 







GET YOUR 
FREE COPY 
OF THIS 
DATA BOOK 


Za 


WL TTaKYL) 


TUBE COMPANY 
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the installation will include facilities 
for pre-irradiation and post-irradia- 
tion testing of nuclear fuels and 
materials. A hot laboratory contain- 
ing three high level hot cells will 
permit examination and metallurgi- 
cal evaluation of materials irradi- 
ated in the reactor. 
Available to colleges 

According to Westinghouse, a por- 
tion of the testing reactor will be 
set aside to be available free of 
charge to any research or study pro- 
gram that is “supported and wholly 
financed by a college or university.” 
Westinghouse also hopes to offer 
cooperative summer programs in 
nuclear study and research to in- 
structors and professors of physics 
and nuclear sciences. Eventually, 
the reactor is expected to provide 
limited quantities of radioisotopes 
for industrial and medical use. 


Aluminum Alloys 
Get New Designations 


A new series of temper designa- 
tions has been assigned by the Alu- 
minum Assn. to a group of stress 








Materials show—Shown here is a 
part of the recent Design Materials 
Show, including a glimpse of M/DE’s 
own display. The show, sponsored 
by the Industrial Designers Institute 
and held Oct 8-10 in New York, was 
devoted exclusively to those indus- 
trial designers, engineers, product 
planners, research directors, etc., 
who are responsible for the selection 
of materials in product design and 
development. Materials exhibited at 
the show included: metals, plastics, 
glass, wood, composition materials 
and textiles. The show is planned 
as an annual event for October. 
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Whitmore Lake, Michigan e Phone: Hickory 
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Hand tools are safer and better looking 
with Reynosol-coated handles. 


HOT DIP 
COATINGS 


You name it—any metal ob- 
ject—and Reynosol can coat it! 


Both decorative and func- 
tional, Reynosol vinyl chloride 
coatings solve thousands of 
finishing problems. Your prod- 
ucts will boast smooth, high 
gloss finishes that are: 


CHEMICALLY INERT 
e SCUFF RESISTANT 
COLORED TO SPEC. 
INSULATING 
RESILIENT 

e TIGHTLY BONDED 


Coating thicknesses are pre- 
cise, range from 10 to 150 mils. 


Reynosol hot dip coatings 
are already hard at work on 
tool handles, battery racks, 
marine hardware, high voltage 
coils, and a host of other prod- 
ucts. And Reynolds is ready 
right now to work out your 
specifications. Write or phone 
today for full information. 


Member Viny! Dispersion Division, SFI 


*REG. TRADEMARK 





DIVISION OF STUBNITZ GREENE CORP. 
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take a look 


.».at the clean edges of this stainless plate 


accurately cut by Carlson 


HIS stainless plate illustrates something that’s almost 
fis Carlson exclusive. Few producers can make plates 
of such heavy gauge, and fewer still have the long 
experience in flame cutting stainless to precise dimen- 
sions. To develop the proper equipment, the exact gas 
and iron powder formula, and the special nozzles, took 


Carlson engineers years of effort. But the result was 
worth it. 


The edges achieved by these improvements reduce the 
cost of subsequent machining operations. And every 
Carlson stainless plate— whether heavy or light gauge— 
carries its own identification. Its chemical and physical 
properties are known and recorded. Its dependable 
performance on the job is assured. 


Type 304 stainless plate, dimensions: 654°" 
thick x 75'' diameter. Weight, 8655 Ibs. 


The complete reliability of every Carlson service will 
materially reduce your ultimate costs. Our specialists 
make certain that your instructions are followed in 
every detail. Write, wire or phone for further informa- 
tion on all our services in stainless steel. 


FO GERESOM Lic. 


126 Marshalton Road 
THORNDALE, PENNSYLVANIA 
District Sales Offices in Principal Cities 


PLATES * PLATE PRODUCTS « HEADS « RINGS « CIRCLES « FLANGES « FORGINGS + BARS AND SHEETS (No. 1 Finish) 
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FASTEST SERVICE... 





Te and se; 
rp ervice 
ae _ prints and £Ondition 


com 
and Wolation, tions ; 


$ 
aati saD 


THE Anwucan Crucible propucts co. 


Lorain, Ohio, U. S. A.! 


1325 Oberlin Avenue 


ONE-STEP 
PLATINUM 

PLATING 
PROCESS! 


SiR. PLATANEX 


eliminates intermediate scratch brushing or burnishing 


Produces consistent quality, essentially nonporous Platinum plate 
for high temperature and other exacting industrial applications. 
The photograph demonstrates the low stress and ductility of the 
new Platinum plating process—these electroformed strips are 
twisted and crimped without cracking. PLATANEX is also avail- 
able in I-BD formulations which produce brilliant deposits for 
decorative applications. Ask for Bulletin PLT-1 for full details. 


PRECIOUS METALS DIVISION 


SEL-REX CORPORATION 


NUTLEY 10, NEW JERSEY 


Manufacturers of Exclusive Precious Metals Processes, Metallic Power Rectifiers Airborne 


Power Equipment, Liquid Clarification Filters, Metal Finishing Equipment ond Supplies. 
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relieved aluminum alloy mill pro 
ucts. 

According to the Association, th; 
new designations are necessary b 
cause most of the larger wrought 
aluminum products produced toda, 
are stress relieved to minimize warp 
age during machining. 

The new temper. designations, 
which apply only to heat treatable 
aluminum alloys, are composed of 
three digits following the letter —T. 
The first digit indicates the basic 
temper. The second digit, arbitrarily 
assigned as “5” in all cases, is the 
key digit and denotes that the ma- 
terial has received a stress relief 
treatment. The last digit indicates 
the method of stress relief: digit 1 
indicates stretching, digit 2 indicates 
compressing, and digits 3-9 have been 
reserved for other methods which 
might be developed. 

Some examples of alloys and prod- 
ucts employing the new tempers are: 
Solution heat treated 2024 aluminum 
plate stress relieved by stretching is 
now designated 2024-T351. After 
artificial aging, this alloy is desig- 
nated 2024-T851. Similarly, solution 
heat treated 2014 and 6061 alumi- 
num alloy plate stress relieved by 
stretching are now designated —T 451. 
When artificially aged, these alloys 
are designated —T651. 


Engineers 





James M. Evans has been appointed 
field engineering manager, General 
Transistor Corp. ; 


John Aldred is now chief engineer, 
Sherman Products, Inc. 


James W. Macri and Robert Katz 
have been named senior engineers, 
Engineering and Construction Div., 
American Cyanamid Co. 


E. N. Smith has been appointed tech- 
nical director, Chemical and Metal- 
lurgical Laboratory, Kennametal Inc. 


John H. King, Archer-Daniels-Mid- 
land Co., Ltd., has been chosen 4 
national director of the American 
Foundrymen’s Society. 


Walter R. Woodward has _ been 
named director of engineering, Dyna- 
metrics Corp. 


Dr. R. J. Reynolds has been 4)p- 
pointed research supervisor, and Dr. 
N. R. Legge assistant department 
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which you may 


; AIDS LUBRICATION - ALLOYS READILY 
: UNIQUE STABILIZATION 


C Commercial quantities are available in Indium 
metal (specially refined 99.999% pure or | | 











Vy 99.97% pure), indium wire, foil, ribbon, pellets, 
p spheres or powders. Also ‘‘indalloy’’ intermed- 
iate solders and other high-purity metals. 





S Write Dept. M-12 for new Indium bulletin: 
| “Determination of Arsenic in Indium Arsenic Alloys 


n Heh N DIUM. coronation OF AMERICA 


n 1676 Lincoln Avenue © Utica, New York 





Since 1934... PIONEERS 


in the Development and Applications of Indium for Industry 





n 









Shuttles 


n 










YOU SAVE 
WHEN YOU 
3 SPECIFY 

OPC CASTINGS 


This intricate casting, a component of an aircraft valve 


Machine 
Tool 
Ports 


assembly, is being produced for Koehler Aircraft Products | Geors 
4 Co., Inc. As a part of an experimental program, only a Stor 
few of these castings have been turned out, yet they have Wheels 


. already proved economical. 
Exceptionally smooth finish, typical of all OPC castings, 
eliminates costly machining; absolute accuracy, expected 
. of OPC castings, meets the close tolerances common to 
. aircraft parts production. 
Perhaps you can cut costs on your next small parts 
project — experimental or production. Our illustrated bro- 
‘ chure shows what OPC has done for others. . . and could 








Electrical 
A do for you. Cable 
i] Se S@ eS eS eS SS SS SS SS SS SS SSS SSS SS SSS eee ee ee ee Holders 


OHIO PRECISION CASTINGS, INC. 


USP CU Mice ccccccess DAYTON 3, OHIO 
Plaster Mold Castings made from 


BRASS © BRONZE ® ALUMINUM @ BERYLLIUM COPPER 
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CHARACTERISTICS FOR 
34 STANDARD GRADES OF 












INDUSTRIAL LAMINATES Séecéiécations 





HIGH PRESSURE PLASTIC LAMINATES 


Here’s a handy chart listing 
the grades, mechanical proper- 
ties, and electrical properties 
of Farlite paper and fabric 
base laminates for easy refer- 
ence plus suggestions for their 
best use. In addition, Farlite 
engineers are always available 
to help you select the right 
stock for your requirements. 


New Farlite grades are being 
constantly researched for spe- 
cial applications. If your de- 
sign or production problems 
are in this category, ask for 
complete data sheets. 


WRITE 


today for your free copy of 
this handy reference chart! 


> 


PLASTICS DIVISION 
FARLEY & LOETSCHER MFG. CO. 





DUBUQUE, IOWA 
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Greater Profit and 

Operational Flexibility 
with a 

YODER SLITTER 


Even if you use less than 100 tons of 
varied strip sizes per month, it will 
pay you to investigate the savings that 
are possible through the operation of 
a Yoder slitter. Savings per ton increase 
rapidly as coil size and width of strands 
decrease...so much, that under average 
operating conditions, a slitter will pay 
for itself in a few months. 





From a small stock of standard mill- 
width coils, a Yoder slitting line enables 
you to meet unexpected demands, or 
to supply “special” width slit strands 
in a matter of a few hours. This flexible 
operation increases plant efficiency, 
resulting in savings of time and money 
throughsimplified production planning 
and greatly reduced strip inventories. 


The Yoder line includes slitters of every 
size and capacity for coil or sheet stock. 
Send for the all-new, 1958 edition of 
the Yoder Slitter Book. It is a compre- 
hensive text on the mechanics and 
economics of slitter operations with 
time studies, cost analyses, and other 
valuable data. Write to: 


THE YODER COMPANY 


5546 Walworth Avenue * Cleveland 2, Ohio 


ROTARY 
) SLITTING 


«LINES 
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head, Polymer and Chemical Appli- 
cations Dept., Shell Development Co. 


Dr. Walter Welkowitz has been ap- 
pointed director of engineering, 
Vibro-Ceramics Div., Gulton Indus- 
tries, Inc. 


Frederick R. Gruner has been named 
director of engineering, and Howard 
M. Gammon chief engineer, Puro- 
lator Products, Inc. 


Robert C. Spencer, Jr., has been ap- 
pointed turbine advance design engi- 
neer, Steam Turbine-Generator Dept., 
General Electric Co. 


Walter P. Stroud has been appointed 
plant engineer, Film Div., American 
Viscose Corp. 


Companies 





National Aluminate Corp. has ac- 
quired Oil Products and Chemical 
Co., Inc., and will operate it as a 
division. 


Colorado School of Mines has opened 
its new million dollar metallurgical 
engineering building. 


Beckman Instruments, Inc., has 
formed a new subsidiary, Shockley 
Transistor Corp. 


Pittsburgh Plate Glass Co. will con- 
struct a multi-million dollar glass 
fabricating plant in Crestline, Ohio. 


Philco Corp.’s Government and In- 
dustrial Div. has formed a new ad- 
vanced weapon systems group. 


Chromalloy Corp. has acquired Pro- 
pellex Chemical Corp., which will be 
operated as Propellex Chemical Div. 


National Forge Co. is the new name 
for National Forge and Ordnance 
Co., Irvine, Pa. 


Glidden Co.’s Organic Chemical Div. 
will construct a $2 million plant for 
the production of synthetic laevo- 
menthol in Jacksonville, Fla. 


Standard Steel Corp. has begun 
manufacturing and engineering op- 
erations in its new facilities in Los 
Angeles. The new unit will be known 
as the Cryogenics Div. 


Alpine Electronic Components Corp. 
is a newly formed company located 
at Wolcott Rd., Waterbury, Conn. 


Bendix Aviation Corp.’s Industrial 
Controls Section is building new 
facilities to be located at 21820 
Wyoming Ave., Detroit 37. 


U.S. Steel Corp. has begun construc- 
tion of a new blooming and struc- 
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We make balls with plain or 
tapped holes, counterbores, slots, 
grooves, flats, undercuts, stems — 
in any size — of any workable 
material — in experimental or 
production quantities. If it has a 
spherical surface, you can count 
on us to produce it. 


Write for quotation and 


descriptive literature. 


INDUSTRIAL TECTONICS, Inc. 


MANUFACTURERS OF PRECISION BALLS AND BEARINGS 
3672 Jackson Road, Ann Arbor, Michigan 
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Helpful Ideas to Consider in Your 


1959 plans and BUDGET 


for 
Equipment 
Modernization 


















SEND FOR 
YOUR 
COPY 

TODAY! 


Standard and 
Special Units 
450° to 5,000°F. 


~= Electric = 


FURNACES ona KILNS 


Used for years by the Industry Leaders throughout the world 


‘ Tube 


Pit 





> , . at 
fat = - 
— 
a ig Ss 
? « . on 
ga? 9 -—T) St 
Box 


Conveyor 


PERENY EQUIPMENT CO. 


Dept. A, 893 Chambers Rd. Columbus 12, Ohio 
Export Address: Ad. Auriema, Inc., 85 Broad St., New York 4, N. Y. 


ld ad 


] 


Continuous Periodic 





FOR DEPENDABLE QUALITY 


ee 


SPECIFY 


ik a eke 4 


ADDS BEAUTY, COLOR, SALES APPEAL 


Every year more and more product designers 
find profitable uses for Cellusuede Flock. The 
fascinating textures of this versatile finish add 
new vitality, color, and sales appeal to many 
products. Or, Cellusuede takes on more en- 
during — even rugged textures for such varied 
functions as providing a protective cushion, 
dampening vibration, and silencing noises. 
Less expensive than fabric, Cellusuede is made 
principally from cotton, rayon, or hair fibers, 
and is available in an almost limitless combin- 
ation of textures and colors to meet your needs. 





any surface which will” 
_ support an adhesiv 
film. 


Free Bulletin, Technical Assistance 


Call on Cellusuede for help with any 
potential application. Unexcelled fa- 
cilities are available for flocking 
test samples. Ask for free bulletin 
describing profitable uses. 






CELLUSUEDE PRODUCTS, INC. 
511 N. MADISON STREET ROCKFORD, ILLINOIS 
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OVER 2700 PLANTS 


| 

| 

° | 

are saving money with | 
| 

| 
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WHISTLER DIES 






ope 18 


MAGNETIC PERFORATING DIES 
All parts reusable and interchangeable. Punches and dies stocked in 
.001” increments from .100” thru .500” dia. Larger sizes available. 





ADJUSTABLE PERFORATING DIES 


All parts reusable and interchangeable. Punches and dies stocked in 
.001” increments from .100” thru .500” dia. Larger sizes available. 








manufacturer of all types of 
CUSTOM DIES for over 40 years 

















| Ss. B. WHISTLER & SONS, INC. | 
| 741 Military Rd., Buffalo 23, N.Y. | 
| Mail the following: [| Magna-Die Catalog [ Adjustable Die Catalog | 
l 2 More information on custom die work | 
| NAME 5 TITLE | 
| COMPANY — | 
| STREET- | 
| city = ha ZONE— STAT | 
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BALLS 
BOBBINS 
BUSHINGS 
COLLARS 
LUCITE DETENTS 
PLEXIGLAS FINIALS 
ACRYLIC GROMMETS 
ACETATE HANDLES 
BUTYRATE KNOBS 
FABRICATED CAST PHENOLIC MECHANICAL 
EPOXY RESIN CHECKS 






ETHYL CELLULOSE 


PLASTIC PARTS 4-4 aaa 


. NYLON 
prog ret Crt 
LOW COST coalesced TEFLON 


NAME PLATES 
PINS 

PLATES 
PLUGS 

RINGS 
SPACERS 
SPOOLS 
STANDS 
STRIPS 





SIZES: %&” 10 2%" LENGTHS: 1/16” to 9” | 


New e-x-p-a-n-d-e-d production 
facilities now give you 

ACE PRECISION on all types of 
screw machine centerless ground 
parts and special shapes...all 
colors...all materials. 


ACE PLASTIC COMPANY | 


91-48 Van Wyck Expwy., Jamaica 35, N. Y. JAmaica 3-5500 || 


new tubing bulletin 


for designers and engineers 

















may help you save up to 50% 
in steel cost by comparing the | 
weight savings of hollow 
tubing versus solid stock. 


By replacing solid rod with tubing in 
shafting (214” O.D. x .134” wall) a 
large blower manufacturer effected a 
50% savings in costs. Physical per- 
formance remained unchanged. Per- 
haps you, too, can effect comparable 
or even greater savings. Write today 
for this free and important table to 
reduce steel costs! 


STANDARD 


THE STANDARD TUBE COMPANY and 
MICHIGAN STEEL TUBE PRODUCTS DIVISION 
24400 Piymouth Road « Detroit 39, Michigan 
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tural mill at its Chicago Sou 
Works. 

Spectra-Strip, Wire and Cable Cor; 
is the new name for Organic Deve! 
opment Corp., Garden Grove, Cali 


General Electric Co.’s Electric Lam); 
Div. has formed a new Lamp Metal 
and Components Dept. 


Industrial Instruments, Inc., has pw: 
chased Mosher Electronic Controls. 
Larchmont, N. Y. 


Linde Co., a div. of Union Carbide 
Corp., has broken ground for a 
multi-million dollar liquid oxygen 
and nitrogen plant at Pittsburgh, 
Calif. 


Holyoke Plastics Co., Inc., formerly 
Holyoke Plastics Corp., is now oper- 
ating under a new corporate charter 
and is no longer a subsidiary of 
Noma Lites, Inc. 


Lindberg Industrial Corp. has ac- 
quired Continental Industrial Engi- 
neers, Chicago, Ill. 


Societies 





American Society for Metals an- 
nounces the following recipients of 
its 1958 annual awards: Dr. Albert 
J. Phillips, American Smelting and 
tefining Co.—Gold Medal; Crawford 
H. Greenewalt, E. I. du Pont de 
Nemours & Co., Inc.—Medal for Ad- 
vancement of Research; and William 
G. Pfann, Bell Telephone Labora- 
tories, Inc.—Albert Sauveur Achieve- 
ment Award. Ernest E. Thum, edi- 
tor-in-chief of ASM’s Metal Prog- 
ress, was awarded Honorary Mem- 
bership. 


American Welding Society announces 
the following officers: president— 
Gustav O. Hoglund, Aluminum Co. 
of America; first vice president— 
Charles I. MacGuffie, General Elec- 
tric Co.; vice president—R. David 
Thomas, Jr., Arcos Corp. Directors 
are: Edward C. Miller, Oak Ridge 
National Laboratory; Arthur A. 
Holzbaur, Sun Shipbuilding & Dry 
Dock Co.; Frank G. Singleton, 
Singleton Welding Supply Co.; 
Francis V. McGinley, Victor Equip- 





AWARDS COMPETITION — Are you 
working on your entry for M/DE's 
third annual Awards Competition? See 
pp 115-118 for full details. 
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aluminum extrusion will best solve a manufacturing 
problem involving a functional metal parts applica- 
tion. G.E.I.’s highly skilled engineering staff is eager 
and ready to discuss your idea with you, at no obliga- 
tion, on One part or a million, to determine if your 
theory can be put to practical use. G.E.I.’s engineers 
specialize in adapting extruded aluminum to new 
functional roles—helping customers make extruded 
aluminum save time and money. G.E.I. is equipped | 
to handle all aluminum processing services, includ- 

ing extruding, fabrication, anodizing, machining, etc. 


GENERAL EXTRUSIONS, INC. 


4040 LAKE PARK ROAD ©° StTerling 8-9681 
YOUNGSTOWN, OHIO 


Missouri, $. Minols Representative: Frank May Co., 4376 Lindell Bivd., St. Louis 8, Me. 
Michigan Representative: Howard B. Jones, 15842 Kentfield Ave., Detroit 23, Mick. 




















A modified Teflon* dry bear- 
Ma" to 1%" 


ID for immediate delivery! 


ing in 10 sizes — 


T-Liner bearings consist of an outer shell of metal with 
a thin liner of Rulon: 


require no lubrication 

high resistance to wear 

wide temperature range (—300°F to +-525°F) 
low co-efficient of friction 

unexcelled chemical resistance 

self compensating to pressure and temperature 


*Dupont’s TFE 


e 
I 
" [ ] Send for special sample trial kits: 10 T-Liner bearings of 
| any size of your choice — $8.50. 

i 


plastics. division :B°]> @lim&-la-lelachitel: 


BRISTOL , Bigameonen: LAND SLT 1875 





340-8 
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FRONTIER 


40-E 


The Original 
High Tensile Alloy 
Made from 
Virgin Metals 


Produces 


Aluminum Castings 





that can be 
Welded and 


Brazed 






























Scott Aviation Corp. Air-Pak castings made of 
Frontier 40-E Aluminum Alloy 


DESIGN WITH LOWER WEIGHT 
AND GREATER RELIABILITY 


FRONTIER 40-E is a primary alloy ingot made 
from virgin metals. A primary ingot gives you 
castings that are always the same — always 
reliable. Test bar physical properties are the 
same in the casting whether sections are thick 
or thin. FRONTIER 40-E is the original and 
proven, high strength, natural aging alloy — 
often imitated but never equalled. A natural 
aging alloy is the only kind that can be welded. 
FRONTIER 40-E is, therefore, ideal for composite 
structures where extrusions and cast parts must 
be welded together. Castings of 40-E can also 
be brazed providing a strong, uniform union. 


Specify FRONTIER 40-E aluminum alloy castings 
and get the additional features of high shock 
resistance, high corrosion resistance and high 
tensile and yield strength. Send for complete 
information and name of nearest licensee. 





FRONTIER BRONZE CORP. 


4874 PACKARD ROAD @ NIAGARA FALLS, NEW YORK 





Exclusive Foreign Producers of 40-E 
Daralum Castings Ltd., Darlington, England 
Paul Bergsoe & Son, Glostrup, Denmark 
L’‘Aluminum Francais, Paris, France 
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Sad 


Another product | 


made better 





with MOLDED 
FIBER GLASS 








It’s a 
street light 
housing 


for the new Westinghouse 
Mainstreeter 
Fluorescent Luminare 











. +. weather resistant, won't 
rust, rot or corrode 


... tough, resistant to hail, 
wind, mechanical damage 


... lightweight, rigid, easy 
to mount 


... molded-in color requires 
no painting 


. . » smooth, modern, stream- 
lined — custom molded to 
Westinghouse designs 


... and economical! 


Do you have a product which 
can be made better, at less 
cost, with MOLDED FIBER 
GLASS? Write today. Free 
literature available. 







Molded 


Licsia 
al 
OLDED di 







Fiber rh 

“ Sst 
Glass REINFORCED PLAST. 
Company | 


4421 Benefit Avenue, Ashtabula, Ohio 











For more information, circle No. 399 





ment Co.; James N. Alcock, Saginaw 
Welding Supply Co.; and Donald B. 
Howard, ACF Industries, Inc. 


Foundry Educational Foundation has 
elected the following officers: presi- 
dent—F. X. Bujold, Ford Motor Co.; 
vice president—F. G. Steineback, 
Penton Publishing Co.; secretary— 
W. B. Bishop, Archer-Daniels-Mid- 
land Co.; and treasurer—E. M. 
Knapp, Ferro Machine & Foundry, 
Inc. 





Meetings 





AMERICAN INSTITUTE OF MINING, 
METALLURGICAL AND PETROLEUM EN- 
GINEERS, electric furnace steel con- 
ference. Detroit. Dec 3-5. 


RUBBER & PLASTIC ADHESIVE & SEAL- 
ANT Mrrs. COUNCIL. Washington, 
D. C. Dec 8-9. 


AMERICAN NUCLEAR SOCIETY, Ist 
annual meeting. Detroit. Dec 8-10. 


5TH NATIONAL SYMPOSIUM ON RELI- 
ABILITY AND QUALITY CONTROL, Amer- 
ican Society for Quality Control, In- 
stitute of Radio Engineers, Ameri- 
can Institute of Electrical Engineers, 
and Electronic Industries Assn. Phil- 
adelphia. Jan 12-14. 


AMERICAN INSTITUTE OF ELECTRICAL 
ENGINEERS, winter general meeting. 
New York City. Jan 19-24. 


SOCIETY OF PLASTICS ENGINEERS, 
INc., 15th SPE annual technical con- 
ference. New York City. Jan 27-30. 


AMERICAN SOCIETY FOR TESTING Ma- 
TERIALS, Committee Week. Pitts- 
burgh. Feb 2-6. 


SOCIETY OF THE PLASTICS INDUSTRY, 
Inc., 14th SPI reinforced plastics 
division conference. Chicago. Feb 3-5. 


AMERICAN INSTITUTE OF MINING, 
METALLURGICAL AND PETROLEUM EN- 
GINEERS, annual meeting. San Fran- 
cisco. Feb 15-19. 


STEEL FOUNDERS’ SOCIETY OF AMER- 
ICA, 57th annual meeting. Chicago. 
Mar 16-17. 


AMERICAN WELDING Society, 40th 
annual convention and welding ex- 
position. Chicago. Apr 6-10. 


METAL POWDER INDUSTRIES ASSN., 
annual meeting. Detroit. Apr 20-22. 


4TH ANNUAL DESIGN ENGINEERING 
CONFERENCE, American Society of 
Mechanical Engineers. Philadelphia. 
May 25-28. 
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Get MORE for your Money 
with “PERFECT HOLE” 
Setko Cap Screws! 

















LICK RECESSION 
COST PROBLEMS 


WITH SETKO 









GET FREE 
SELECTOR CHART 
on Self-Locking 


a c 
Set Screw 





A complete 

line of 

Cold Forged 
Socket Head 
Cap Screws 


WRITE for money 
saving Hopper 
Feeding Data and 
Screw Prices 








produced on specially designed 
machinery assures perfect, chip- 
free sockets every time. Hex 
keys insert completely into the 
‘Perfect-Hole” socket perfectly. 
You get maximum gripping 
area for equally distributed 
tightening torque. 

Threads are rolled to un- 
matched precision for snug-hug 
of mating thread... Available 
with or without knurled heads 
in high grade Alloy Steel. 
Choose from size 8 to ¥%... 
Isothermal heat treated for 
extra strength. 


SEND FOR FREE 
TEST SAMPLES 


Get your samples of these 
top quality Cold Forged 
Socket Head Cap Screws 
Today ... Actually compare 
these Setko “Perfect Hole” 
Cap Screws with any others 
for yourself ...Let us know 
what your requirements are 
sO we can quote you our 
advantageous prices. 






crew ” 
& Dfg.Co. 


149 Main Street, Bartlett, Illinois 





For more information, circle No. 435 
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Why Many Specify WILBOW for 
Rubber-Bonded-to-Metal Parts 


Whenever vibration, shock, impact, stress, wear Send for 
or abrasion need be relieved by rubber-bonded-to- New WILBOW Catalog 
metal parts, many engineers and buyers specify it will become your hand- 


WILBOW. For they realize that WILBOW can 
meet exacting tolerance, material and performance 
requirements, yet produce these parts economically 
and deliver on schedule. 

WILBOW facilities include modern up-to-date | 
equipment for producing adhesion of many special 
materials including natural, synthetic and silicone 
rubbers of all types to a large variety of metals © 
including stainless steel. 

Let us know of your bonding problems and kin- 
dred requirements. Our engineers will be pleased 
to work with you and make recommendations. | 


The WILLIAMS-BOWMAN RUBBER Co. 


1949 South 54th Avenue * Cicero 50, Illinois * (Chicago Suburb) 
Mfrs. of molded, punched, extruded and cut rubber goods. Specialists in pro- 
ducing rubber covered rolls, silicone rubber parts and bonding rubber to metal 


book of rubber goods 











i Holding i 1 k pi 
Repairing broken dies olding irregular work pieces 


3 Time-Saving 
CERROTECHNICS Shortcuts 


These and 60 other CERROTECHNICS ap- 
plications are saving time and money in 
many metal-working operations. CERRO- 
TECHNICS embodies practical methods of 
using bismuth alloys (CERRO* ALLOYS) 
in a wide variety of industrial applications. 
CERRO ALLOYS .. . low-temperature- 
melting metals . . . simplify and shortcut 
many intricate operations. Send for the com- 
plete list of CERRO ALLOY applications 


. ... it can help you make sub- 
> stantial savings in tooling and 
production costs. 
CERRO DE PASCO SALES CORPORATION 
312 Park Avenue, New York 22, N. Y. 


* T.M. Cerro de Pasco Corporstion 
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CUSTOM MOLDING * CUSTOM COMPOUNDING 


If you’re looking for O-rings to perform 
under today’s greater temperature ranges, 
higher pressures, and other severe con- 
ditions, look to Goshen. Here custom com- 
pounding of natural, synthetic and silicone 
rubbers is performed by experts in de- 
veloping the exact combination of proper- 
ties required in your seal. GRC O-rings 
are available in a complete range of AN, 
MS, SAE and JIC standard sizes, plus 
many non-standard sizes and _ special 
shapes. We'll gladly work with you in 
adapting to your application the correct 
GRC O-ring. 


Ask for free copy of 
GRC O-ring bro- 
chure. 16 pages of 
useful information. 


3112-8 S. TENTH ST. GOSHEN, INDIANA 
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serve a function of design 


The orientation of television, AM-FM radio and phonographic ele- 
ments into one modular housing containing all mechanical, electronic 
and control devices is onefunction of the mock-up illustrated. Another is 
the utilization of H & K perforated metal for the necessary ventilation and 


sound requirements of such equipment. 


H & K Perforated Metal offers the Industrial Designer and other men 
of ideas, materials that are aesthetically interesting and functionally 
honest. If perforated materials can be utilized in your product, please 
contact us. Our sales engineers will be pleased to work with you. 


Arrington & 
Riarringtor co. 
Chicago Office and Warehouse ° New York Office and Warehouse 


5671 Fillmore Street 
Chicago 44 Illinois 


*Product Development by William M. Schmidt Associates. 


A few of the 

Sal & q Wak pao 

H& tterns 
perforated metals | éreitictiratcd 


in reduced size 





INC. 





Send today 
to nearest 
H & K office 
for General 


112 Liberty Street Catalog 


New York, New York 











Production 


BOSSERT 





costs too high? 


METAL STAMPINGS 


offer many ways to reduce costs! 








Find out how our facilities can be 
helpful to you. 


©1958 Rockwell-Standard Corporation 


Whether your product is in the planning stage or in 
production, you can often reduce costs by using 
metal stampings for parts or complete assemblies. 
Complex forms can usually be produced with fewer 
operations, with holes punched to exact dimensional 
accuracy, eliminating separate drilling, machining 
and assembling. 


Several parts can be combined in a single stamping, 
and you can take advantage of the weight-saving 
features of lighter metals and alloys without sacrific- 
ing strength or durability. Your present production 
costs can be reduced, too, with Bossert’s superior 
quality and dependable service. 


Design Engineering Service 


Bossert’s re-design service can help you develop 
stampings for parts and assemblies that are now 
being cast or forged or machined, usually with 
substantial savings in cost. Send us blue prints or 
samples for our recommendations. 


Write for literature Tri. © 








STANDARD 


ROCKWELL-STANDARD (CORPORATION 


STAMPING DIVISION 


1010 OSWEGO STREET 





UTICA, NEW YORK 
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TECHNICAL 
LITERATURE (cont'd from »p 





Books 





Progress in Plastics: 1957. 
Edited by Phillip Morgan. Philo 
sophical Library, Inc., New York, 
1958. Cloth, 6 by 10 tn., 394 pp. 
Price $22.50 

The nineteen papers given in this 
book, written by authorities from 
England, the United States and 
Germany, contain information on 
some of the most recent interna- 
tional advances in plastics technol- 
ogy, particularly in the fields of 
polyethylenes, vinyls, polystyrenes, 
reinforced plastics and fluorine poly- 
mers. Some of the papers deal with 
current developments in the theory 
and practice of plastics extrusion 
and injection molding. The papers 
were read at the 1957 British Plas- 
tics Convention held in conjunction 
with the British Plastics Exhibition. 


ASTM Standards on Paper and 
Paper Products and Shipping 
Containers. American Society for 
Testing Materials, Philadelphia. 
1957. Paper, 6 by 9 in., 420 pp. 
Price $4 

The various ASTM standard and 
tentative specifications, test methods 
and definitions of terms pertaining 
to paper, paper products and ship- 
ping containers are grouped together 
in this publication. It contains 102 
standards and related information. 


ASTM Standards on Rubber 
Products. American Society for 
Testing Materials, Philadelphia. 1958. 
Paper, 6 by 9 in., 908 pp. Price $8.50 

Included are 145 standards on 
rubber products of which 61 are new, 
revised or have undergone a recent 
change in status. Sixteen of the 
standards were not included in the 
1957 edition. 

Among the general subjects cov- 
ered are: processibility, chemical, 
aging, weathering and low tempera- 
ture tests; automotive and aero- 
nautical rubber; packing and gasket 
materials; rubber-coated fabrics; 
hard rubber; rubber adhesives; syn- 
thetic elastomers; and _ non-rigid 
plastics. 


The Encyclopedia of Chemistry: 
Supplement. Edited by G. L. 
Clark, G. G. Hawley and W. A. 
Hamor, Reinhold Publishing Corp., 
New York. 1958. Cloth, 7 by 10 in., 
338 pp. Price $10 

The Supplement adds over 200 
articles of primary and current im- 
portance to the Encyclopedia of 








Everything on Brazing—in the First Complete Handbook! 


BRAZING MANUAL 





1955, 6” x 9” 
208 pages, $4.75 


Covers every aspect 
of torch, furnace, in- 
duction, resistance, 
dip, block, flow and 
step brazing methods 


Expert, up-to-the-minute information in 
these 23 important chapters .. . 


Brazing Processes, Equipment and Procedures 
Properties of Base Metals 

Brazing Filler Metals 

Fluxes and Atmospheres 

Drafting Room Practices 

Joint Design 

Precleaning and Surface Preparation 
Assembly 

Technique of Brazing 

10 Postbraze Operations 

11 Inspection 

12) Aluminum and Aluminum Alloys 

13° Magnesium 

14 Copper and Copper Alloys 

15 Low-Carbon and Low-Alloy Steels 

16 Stainless Steels 

17 High-Carbon and High-Speed Tool Steels 
18 Cast Iron 


OSOnN OC UA WH 


° 


19 Heat-Resistant Alloys 

20 Nickel and High-Nickel Alloys 

21 Precious Metal Contacts 

22 Other Metals 

23 Safety and Health Protection 

APPENDIX: Properties of Brazeable Metals and Alloys 





For more information, turn to Reader Service card, circle No. 506 


Prepared by the 


Committee on Brazing and Soldering 


AMERICAN WELDING SOCIETY 


Here in one handy volume are the full, up-to-the-minute details of 
all brazing processes now used in the automotive, aircraft, refriger- 
ation, electronics and other mass-production metal industries! 


Answers Your Every Brazing Problem! 


Written by the country’s top experts on all aspects of brazing, 
and replete with charts, tables and illustrations, the Maxual brings 
you just the kind of practical information you need to answer every 
type of brazing problem. Separate chapters describe the principles, 
equipment and procedures involved in the eight brazing processes; 
each operation from precleaning and surface preparation to post- 
braze cleaning and inspection; and the techniques of brazing alumi- 
num, magnesium, copper, steels, iron, nickel, and many other metals. 

Special attention is given to joint design, to the properties of base 
and filler metals, to fluxes and atmospheres, and to the causes of de- 
fects together with corrective measures. Also included is a valuable 
quick-reference table showing metals in similar and dissimilar com- 
binations, and filler metals to be used. 


The Only Book of Its Kind! 


With the appearance of this new Handbook, another milestone is 
marked in the history of brazing. For now, brazing takes its place 
with other branches of engineering which, for many years, have 
had handbooks published in their respective fields. 

Nowhere else could you find such a complete source of reliable, 
up-to-date brazing information! Designers, metallurgists, engineers, 
production men, supervisors, executives—anyome concerned with 
non-ferrous metals or with ferrous to non-ferrous joining—will 
welcome this vast range of valuable design, process and finishing 
data. Users of brazed products will also find the book of immense 
help in preparing specifications and in determining proper inspec- 
tion methods. 

From the list of chapter headings, you'll get some idea of the 
Manual’s exceptional range and scope. Only the book itself, how- 
ever, will show you how capably and thoroughly every single topic 
is covered. Don’t fail to order your copy for FREE Examination! 


Examine this book for 10 days FREE! 


REINHOLD PUBLISHING CORPORATION 
Dept. M-379, 430 Park Ave., New York 22, N. Y. 


Please send me a copy of BRAZING MANUAL for 10 days’ Free 
Examination. After 10 days, | will send you $4.75 plus postage or 
will return the book and owe nothing. 


SAVE MONEY: Enclose $4.75, and we pay all postage charges. Same 


return privilege; refund guaranteed. 
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if you want a 
source for 





Nei 


Stainless Steel... 


--- nominate 





Unbelievably deep and 
complex draws 








ee Specially designed heli-arc 
welding machines tailored 
for your product 





Experience in wide, wide range 
of products and components 





artety *Craftication is our 


term for A-P-C’'s 
os fabrication by 
ersatility skilled craftsmen 






ALLOY PRODUCTS CORP. 


1070 PERKINS AVENUE ©@® WAUKESHA, WIS. 


For more information, circle No. 464 


Craftication 
















Chemistry. The arrangement of the 
book is identical to that of the par- 
ent book: articles appear alpha- 
betically by subject. Included in the 
book are articles on such subjects 
as phosphorescence, polyurethanes, 
halocarbon compounds, cermets, nu- 
clear reactor materials and ceramics. 


Reports 





Bronze casting standards Rapio- 
GRAPHIC STANDARDS FOR’ BRONZE 
CASTINGS. Bureau of Ships, U. S. 
Navy. 1958. Available from Office 
of Technical Services, Dept. of Com- 
merce, Washington 25, D. C. Price 
$25 (PB 131854) 

A set of standard x-ray radio- 
graphic film copies for use in the 
evaluation of discontinuities in tin- 
bronze castings. Five types of discon- 
tinuities are illustrated: gas por- 
osity, shrinkage, sand _ inclusions, 
chaplets and tears. 


Cobalt CoBALT AND ITS ALLOYS. 
F. R. Morral, Cobalt Information 
Center. 1958. 125 pp. Available from 
Cobalt Information Center, c/o Bat- 
telle Memorial Institute, 595 King 
Ave., Columbus 1, Ohio. 

Presents a summary of allotropy 
and phase diagrams. The section on 
allotropy contains more than 90 ref- 
erences to literature from 1911 to 
1958. Two-color phase diagrams for 
the cobalt binary alloys are included 
as well as more than 900 refer- 
ences to binary, ternary and quat- 
ernary systems. 


Corrosion of magnesium A BASIC 
STUDY OF CORROSION OF MAGNESIUM. 
R. R. Addiss and others, Cornell 
University for Wright Air Develop- 
ment Center. Dec ’57. 57 pp. Avail- 
able from Office of Technical Ser- 
vices, Dept. of Commerce, Washing- 
ton 25, D. C. Price $1.50 (PB 131- 
662) 

Study of the formation and struc- 
ture of surface films appearing on 
magnesium during corrosion. Studies 
were also made of oxidation of mag- 
nesium surfaces covered with the 
“first film.” 











PROPERTIES of most engineering ma- 
terials can be found in the second 
edition of M/DE’s Materials Selector 
reference issue, published in October. 
Names and addresses of suppliers are 
also listed. 
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TAP-LOK* 


threaded insert... 


= 


RS 


taps its own threads... ; 
locks itself in... ~ 
in ONE OPERATION 


With Tap-LoK inserts you get long 
thread life in wood, plastic, alumi- 
num or other soft materials, as well 
as in harder materials where thread 
wear is a problem. Tap-Loks cut their 
own threads and, because they force 
their way into the parent material, 
they lock themselves in permanently. 
Only one operation is needed, making 
TapP-LOK’s initial cost the only cost 
... thus their installed cost is lower 
than that of any other threaded insert. 

Tap-LOK inserts are available for 
any material, any application. For 
free samples and catalog, write today. 
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Yam Slotted: — Full V-form 
external threads provide 
maximum locking torque; 
permit wide choice of 
mating hole sizes. 

Recommended for soft aluminum, zinc die 
castings, sand castings, plastics. Class 2B 
internal thread — MIL-MS 35914 


H-Series: — A heavy walled 
insert with truncated 
root external thread and 
three-hole cutting edges 
for hard-to-tap higher- 
strength materials and to meet MIL and other 
specs calling for Class 3B thread fit for 
gaging after installation 





W-Series: —Coarse-pitch 
external thread offers 
maximum strength; 
permits installation in 
small wooden sections 
without splitting. For furniture, cabinets and 
other wooden parts where stong, permanent 
threads are required 
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P| Another fastener development from — 


' TAP-LOK //croov-p ; 


CORPORATION 
' 3 


4 1132 Hendricks Causeway, Ridgefield, N. J. 4 


¥ 
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ALUMINUM AND ITS ALLOYS 
Aluminum Sand Castings: How Well 
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Fatigue at High Temperatures— 
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Coextruded Parts Can Simplify De- 
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Guide to Materials Standards and 
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—Nov, p 116 
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Coatings (Manual)—July, p 103 

Self-Luminous Materials—Sept, p 89 
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Coextruded Parts Can Simplify De- 
sign—Dec, p 91 

Precision Forgings, Extrusions, 
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Electrical Insulation, What’s New 
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Lower Costs with No-Draft Forg- 
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p 105 


GENERAL 


Formability of Sheet Metal, How to 
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FASTENERS HANDBOOK provides ready, up-to-date answers to fastener 
problems in all fields. Its pertinent data, illustrations, and full page 
ind descriptions supply you with detailed information on currently avail- 
al. able fasteners. Here is a handbook in every sense of the word. You 
- : can select the fastener you want because this comprehensive book 
Abounds in includes standard and proprietary fasteners from all manufacturers. 
These include the many specialized fasteners developed since the Second 
Profitable Features World War; specific fasteners that increase structural safety and 
e- reliability; and the whole range of sizes and type of materials available. 
FASTENERS HANDBOOK ‘ae ; 
n- This is the only fastener reference which relates the actual uses of 
Brings to your attention the many cost-saving fasteners in one industry to those of another. The result is concrete 
features of available, less-known fasteners. examples of money-saving applications for all designers and manu- 
Presents complete fastener lines in particular flelds facturers. The book also points out the plus values of many less known 
_— and applications. Enables you to look at what's but equally valuable fasteners. 
CHES See CeeND Op ; The coverage is unusually complete, accurate, and up-to-date. Every 
st. Makes possible the immediate location of every ae : , . 
description of a proprietary fastener has been verified by its manu- 
e- fastener described with name and address of . 
oh ; facturer. All major manufacturers and most smaller ones have sup- 
aap digi plied material. The industry associations such as the Fasteners Insti- 
Relates actual uses of fasteners in one industry . . a 
tute and the Screw Bureaus have likewise contributed. 
ils to those of another, resulting in concrete examples 
ot, of money-saving applications. Fastener development has far exceeded the published information 
on fasteners. This handbook meets the tremendous need for a reliable, 
Everything in Fasteners current, and authoritative reference to fasteners and fastener re- 
— sources, 
RIVETS j 
al Due to its complete coverage, Fasteners Handbook can be profitably 
INSERTS used by design engineers, mechanical engineers, patent attorneys, sales 
a SCREWS, BOLTS, STUDS personnel, fastener distributors and jobbers—in fact, anyone who needs 
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S: Bolts; Standard Studs; Load Indicating Screws and 
y; Bolts; Locking Screws and Bolts; Recessed Head Examine Fasteners Handbook Free! 
Screws and Bolts; Sealing Screws and Bolts; Struc- d N M ! 
1s tural Bolts; Studs; Tapping Screws; Wood Screws —Sen 0 oney. 
re and Bolts; Miscellaneous Screws and Bolts. 
NUTS MAIL THIS COUPON NOW 
a- Standard Nuts; Free-Spinning Locknuts; Prevailing- . Saeaeueeeveseoer revere qe ecaeoaooano° 
Se ee er 5 -REINHOLD PUBLISHING CORPORATION, Dept. M-376 
% WASHERS g 430 Park Ave., New York 22, N. Y. 
RETAINING RINGS § Please send me the FASTENERS HANDBOOK to read and examine free. In 
. PINS § 10 days I will return the book and owe nothing or I will remit $12.50, 
i ostage. 
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Eat It and Like It 


I ate some space food recently. The applesauce 
and the bacon and eggs, which I squeezed into 
my mouth from a specially designed ‘“tooth- 
paste” tube, were suprisingly tasty. The occasion 
was a talk and demonstration given by Colonel 
J. P. Taylor of Wright Air Development Com- 
mand on problems that must be solved before 
man can travel for long periods of time through 
zero G space. 

Not the least of the many troublesome prob- 
lems is how to handle body wastes on a long 
intra-solar trip. It wouldn’t do to simply eject 
the waste from your space ship, because it would 
annoyingly accompany you through space. One 
promising suggested approach to the waste prob- 
lem is to have the space traveller eat it. This 
could be arranged for by separating out the pure 
water by electro-osmosis and feeding the solid 
materials to algae which would be carried along 
for this purpose. Thus, the algae would provide 
a limited source of fresh food replete with essen- 
tial vitamins and proteins. And we hope, it would 
be tasty too. 


How Foggy Are You? 

Have you ever checked to see how readable 
your technical reports are? How much of a 
chore is it for your boss or your co-workers 
to read your reports and understand what you 
are saying? It is quite simple to find out by 
using one of the several readability yardsticks 
that have been developed in recent years. 

Perhaps the easiest one to use is the so-called 
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Fog Index. It was developed by Robert Gunning 
and is explained in detail in his excellent book, 
“The Technique of Clear Writing.” Here is how 
you can find the Fog Index of a passage of your 
writing: 1) Figure the average sentence length 
by dividing the total number of words by the 
number of sentences. 2) Count the number of 
words having three or more syllables per 100 
words. 3) Add these two numbers and multiply 
by 0.4. The answer is your Fog Index. 

The Fog Index numbers correspond rather 
closely to school-grade levels of reading difficulty. 
Thus, writing that has a Fog Index of 17 re- 
quires the reading skill of a college graduate. 
This does not mean that if your boss is a college 
graduate, your reports may have a Fog Index 
of 17. Experience and tests over a number of 
years tell us that if your Fog Index is over 12, 
the reader is likely to find your copy tough 
going. There is a good chance that he will either 
not understand what you are trying to say or 
that he will get tired and just stop reading. 
In either case you will have failed to communi- 
cate. So, before handing in that next report, 
run a Fog Index on it. If it is above 12, chances 
are it could stand some sentence pruning and 
fewer polysyllables. 


Heads of All Shapes 

Everyone knows that girls prefer the football 
hero with his big varsity letter to the bespec- 
tacled studious honor student. Now the Asbury 
Park High School in New Jersey has decided 
to do something about this. They are going to 
award varsity letters not only to athletes but 
also to honor students. And this academic “A” 
will be just as big as the letters given for 
athletic achievement. At first glance, this move 
appears to be quite reasonable and fair. But it 
seems to me dangers and complications may 
arise. First, the eggheads might get swelled 
heads. Second, the shrunken heads (“C” stud- 
ents) might get inferiority complexes. And 
third, the disgruntled football heroes might get 
sore heads over having to share their prestige 
with the eggheads. 


Metals and Nonmetallics Mix 


A few months ago in this column I suggested 
that more technical metal societies officially rec- 
ognize the existence of nonmetallic materials as 
the American Welding Society has done. I was 
quickly informed by Ted DuMond of the Ameri- 
can Society for Metals staff that ASM is defi- 
nitely aware of nonmetallics. As proof of their 
interest they had a technical session at their 
annual meeting in October titled “The Metallur- 
gist Looks at Nonmetallic Materials.” This, ASM 
says, is only the first step towards greater cover- 
age of the nonmetallics field in the future. 











ZUNC pie castines are BEST 


Redesigning this vacuum tube base cut manufacturing costs by 50%. 

The old base (shown at left) required seven operations from blanking the 
steel frame to staking the socket in position. 

As a‘zinc die casting (shown at right), only one operation — punching the 
tube pin slot — was necessary. By die casting this part from zinc rather than 
from aluminum, the following additional advantages were achieved: 

. . . Less draft on the socket 
. . . Greater overall strength 
. . . Lower die cost 

For similar savings review your metal parts that possibly can be produced 

as ZAMAK alloy die castings. 


For more information, turn to Reader Service Card, circle No. 482 
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CUTS ‘EM ight or left. This 


shown here doing “high bank-cutting,” can work its big 
blade in many seemingly awkward positions. It depends 


Step on this motor grader’s acceler- 

ator... feel its 15 tons spring to life 
.as it rips out stumps and roots... 

scrapes out rocks and boulders. 

What gives it the “drive” to push 
relentlessly along day after day? 

Its super-strong nickel-alloyed 
steel drive axle. 

This two-part drive axle is de- 
scribed by the manufacturer as one 
of the most critical parts of the road 
grader. Only 3% inches in diameter, 
it has to be strong to push tons of 
hard-packed earth and rock. And it 
has to be shock resistant to with- 
stand hours of abuse on the job. 

What’s more, the superior proper- 
ties of this shaft must be uniform 
from surface to center and from 
one end to the other. 

Fortunately, Le-Tourneau-West- 
inghouse engineers had years of ex- 
perience with shafts and axles on 
other similar equipment. They knew 


INCO NICKEL 


NICKEL MAKES ALLOYS PERFORM BETTER LONGER 
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they could count on a nickel-contain- 
ing alloy steel, AISI 4340 H, to take 
this punishment. Millions of hours 
on the job proved them correct. 

Because 4340 steel is widely recog- 
nized as the general purpose alloy 
constructional steel for through 
hardening heat treatment, it is read- 
ily available from steel service cen- 
ters throughout the country. 


Are you looking for a metal with de- 
pendable strength... added tough- 
ness or corrosion resistance... ex- 
cellent resistance to fatigue, shock, 
stress or wear? A nickel-alloyed steel 
may be just what’s needed to help a 
product of yours “make the grade” 
with users. Talk it over with us. We 
can make available to you technical 
data based on years of specialized ex- 
perience with alloyscontaining nickel. 


The International Nickel Company, Inc. 
67 Wall Street Aner, New York 5, N. Y. 








on a drive axle of alloy steel containing Nic 
stand rugged operating conditions. Photo courtesy of 
Le-Tourneau- Westinghouse Company, Peoria, Illinois. 


How nickel-containing alloy steel 
keeps a workhorse shouldering its load 
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Read the Temperature 
and SAVE! 


New Cold 


Bonderite System — 


Cuts Heat 


The temperature gauges on the 
input lines of a typical Cold 
Bonderite System installation tell 
the story. 40° to 75° cooler in 
cleaner, rinse and Bonderite than 
in the conventional hot phos- 
phating installation. 

And all that heat saved trans- 
lates into dollars saved, because 
chemical costs are comparable, as 
is the effective protection of the 
coatings produced. 


Salt spray tests show effectiveness of 
coatings produced by Cold Bonderite 
System. 





PAR KE: 


BONDERITE 
corrosion resistant 


aids in cold forming 
paint base 


of metals 


BONDERITE and BONDERLUBE PARCO COMPOUND 


This is a thoroughly tested 
and proven system. The Cold 
Bonderite System is in use right 
now in many plants in many 
industries. And more are changing 
to it as they hear about the 
spectacular savings. 


e A large automotive plant 
reports savings at the rate of 
40 carloads of coal per year. 


e@ An appliance manufacturer 
says the Cold Bonderite Sys- 
tem is saving 5¢ per cabinet. 


@ Another manufacturer shut 
down one of his boilers 
because of reduced heat 
requirements. 


e An automotive plant is sav- 
ing about 12¢ per body. 


There are other operational sav- 
ings besides heat when you use 
the Cold Bonderite System. You’ll 
use about 25% less water. You’ll 
save electricity because you won’t 


Costs Up to 70% 


need to run an exhaust fan. You’ll 
save on maintenance, You’ll cut 
down-time, since there’s no wait- 
ing for cool-off should service be 
required. 

There are so many benefits and 
advantages to the new Cold 
Bonderite System that you can’t 
afford not to investigate it for 
your plant. 


Call or write today! 


Parker quality and Parker dependability 
mean that your production lines will roll 
steadily and efficiently. 


RUST PROOF COMPANY 
2173 E. Milwaukee, Detroit 11, Michigan 


Tel: TRinity 5-3377 


PARCO LUBRITE 
rust resistant 


surfaces 


*Bonderite, Bonderlube, Parco, Parco Lubrite—Reg. U.S. Pat. Of. 


TROPICAL 


wear resistant for friction heavy duty maintenance 
paints since 1883 


For more information, turn to Reader Service card, circle No. 478 
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is one reason. Under 

in pass through TRILOK, which 

In addition, because of its cushioning properties 

en specified for shock absorbing purposes. In fact, TRILOK has proved to be the 
spacer” of very efficient volume/weight characteristics is needed. 


MATERIALS IN DESIGN ENGINEERING 


Formerly Materials & Methods 











PROTECTS WINGS AGAINST HAILSTORMS 


With TRILOK wing covers protecting delicate wing struc- 
tures, planes can be parked in the open and serviced by ‘‘wing- 
walkers’’. Porosity of the fabric also lets water drain easily. 


A 


a 
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VENTILATES PROTECTIVE GARMENTS 


Besides. offering protection, TRILOK helps keep personnel 
comfortable. Heated or cooled air can be passed through the 
garment and perspiration evaporates naturally. 


MAKES SEAT CUSHIONS SELF-VENTILATING 


With a TRILOK seat-section, air can move freely beneath — 
the body. All areas experience the same tenrperature sensa- 
tion, excessive “‘spot”’ perspiration build-up is prevented. 


THESE TRILOK PROPERTIES MAKE 


¢ High degree of resistance to all chemicals 
Does not mildew or corrode 

Excellent tensile strength and abrasion 
resistance : 

Is lightweight per unit of thickness 

¢ Excellent recovery and resiliency properties 


ENDS METAL WIRE RUST IN FILTERS 


TRILOK, in any of eight standard weaves, is an extremely 
efficient filter material; has none of the drawbacks of metal 
bases which corrode during passage of various ““batches’’. 


RELIEVES BED IRRITATIONS 


A bed-pad of TRILOK allows a constant stream of fresh, 
healthful air to cool the patient’s skin; prevents excessive 
moisture build-up through natural evaporation, 


OPENS NEW DESIGN VISTAS 


In literally hundreds of laboratory and field experiments 
ranging from acoustical applications to medical-treatment 
procedures, TRILOK is proving a most versatile fabric. 


NEW DESIGN IDEAS PRACTICAL! 


* Can be engineered, to exhibit more pronounced. 
resistance to compression and aibek 

¢ Fabrics are available in eight standard weaves. 
and range in thickness from 1/10’ to1%._"’, from 
smooth double-faced fabrics through single- | 
and double-faced textures , 


For more information, turn to Reader Service card, circle No. 495 
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Experience—the extra alloy in Allegheny Stainless 
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Here are the facts on AM350 and AM355, Allegheny Ludium’s 


precipitation hardening stainless steels 


A unique combination of highly desirable properties is the 
usual description of Allegheny Stainless AM350 and AM355 
Steels. They combine high strength at both room and ele- 
vated temperatures, excellent corrosion resistance, ease of 
fabrication, low temperature heat treatment, good resistance 
to stress corrosion. 

They are proving the answer to many problems of the air 
age. Airframe and other structural parts, pressure tanks, 
power plant components, high pressure ducting, etc. are 
all natural missile and supersonic aircraft applications for 
AM350 and AM355. 


Availability: AM350, introduced several years ago, is available 
commercially in sheet, strip, foil, small bars and wire. 
AM355, best suited for heavier sections, is available in 
forgings, forging billets, plate, bar and wire. 

Corrosion resistant: Being stainless steels, these alloys resist 
corrosion and oxidation. Compared to the older, more 
familiar stainless grades, their corrosion rating is better 
than the handenehte gtades (chromium martensitic) but 
generally less than the old corrosion resistant standbys, the 


WSW 7327 


ALLEGHENY LUDLUM 


Export distribution: AIRCO INTERNATIONAL 
EVERY HELP IN USING IT 


EVERY FORM OF STAINLESS ... 


18 and 8’s. Stress corrosion is resisted at much higher hard- 
ness levels than with martensitic stainless. 


Simple heat treatment: High strength is developed by two 
methods, both involving less than ordinary temperatures 
and minimizing oxidation and distortion problems. The 
most popular, and one that develops slightly better proper- 
ties, is the Allegheny Ludlum developed sub-zero cooling 
and tempering (SCT condition). The material is held at 
minus 100 F for 3 hrs plus 3 hrs at 850 F. Alternate method is 
Double Aged (DA): 2 hrs at 1375 F plus 2 hrs at 850 F. 


Easy fabrication: AM350 and AM355 can be spun, drawn, 
formed, machined and welded using similar procedures as 
with the 18-8 stainless types. In the hardened condition 
(SCT & DA) some forming may be done . . . 180 degree 
bend over a 3T radius pin. Also it can be dimpled in the 
hard condition to insure accurate fit-up. 

For further information, see your A-L sales engineer or 
write for the booklet ‘Engineering Properties, AM350 and 
AM355.”" Allegheny Ludlum Steel Corporation, Oliver 
Building, Pittsburgh 22, Pa. Address Dept. MM-12. 
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if YOU are still doing without 


the durability, good performance 


HH 


LOCKSEAM 


and economy of 


CLJADINI ETS 
oe OP 


a So 


..» YOU OWE IT TO YOURSELF . investigate this popular 


edge seam tubing without delay. It is used exten- 

sively by some of America’s leading manufacturers 

of aircraft, jeeps, trucks, tractors, cars and sta- 

tionary engines for most every heating and cooling 

purpose — from heat exchangers to radiator over- 

igi flow tubes. Available in round and oval, solder 

mr MELD coated on the outside or both sides, cut to cus- 
tubing tomer specifications or in random lengths. 


TUBE AND MANUFACTURING CO. 


252 N. Forman Avenue, Detroit 17, Michigan * Offices from Coast to Coast 


= => © >=>G 


METALFLO LOCKSEAM COIL STRIP SEAMLESS TUBING TUBULAR PARTS 


For more information, turn to Reader Service card, circle No. 497 
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Chemical Prepaint Treatments for Metal Surfaces 


What they do, the types available, how they are applied 


By J. H. GEYER 
Manager, Product 
Development Dept., 

| AMCHEM 

PRODUCTS, INC. 





Paint systems have been steadily im- 
proved in an effort to produce more 
decorative, easier-to-apply, and more 
corrosion-resistant films. The ability, 
however, of any paint film to perform 
its predetermined functions cannot be 
fully utilized without properly prepar- 
ing the metal surface. 

The prepaint preparation of the 
metal surface is therefore a_ highly 
important part of the system. Chemical 
prepaint treatments are designed to do 
four jobs and do them well. First, they 
remove organic soils, shop dirt, scale, 
and rust or corrosion products from 
the metal surface. Second, they pro- 
vide surfaces that are completely com- 
patible with subsequent paint films. 
Third, they produce a tooth that pro- 
motes good paint film adhesion. 
Fourth, they effectively prevent under- 
paint corrosion growth after any 
breakthrough in the paint film. 

Basically, there are four types of 
chemical prepaint treatments. These 
are phosphoric acid, iron phosphate, 
zinc phosphate, and amorphous phos- 
phate or chromate. Each is discussed 
briefly in the following paragraphs. 





Phosphoric Acid 


Perhaps the most widely used and cer- 
tainly one of the most economical 
chemical prepaint treatments is the 
phosphoric acid cleaner combination 
materials. ACP Deoxidine® is such a 
material. It removes organic soils, rust, 
scale and contaminating elements from 
the metal surface. It also produces a 
light etch on steel, aluminum or zinc 
surfaces which considerably aids in in- 
creasing paint adhesion. It does not, 
however, form an actual coating on 
the metal surface. Any breakthrough 
in the subsequent paint film will permit 


underfilm corrosion to proceed. Grades 
of Deoxidine are available for applica- 
tion by brush or swab, hot and cold 
dip, or hot spray. 








Iron Phosphate 


Iron phosphating processes are ex- 
tensively used in the chemical pre- 
paint treatment of appliances such as 
water heater shells, ranges, washers, 
dryers and other white lines. These 
processes will produce excellent paint- 
bonding films on the metal and re- 
tard or prevent underpaint corrosion. 
Duridine,® ACP’s iron phosphating 
process, is a combination organic soil 
cleaner and iron phosphate coating ma- 
terial. Both the cleaning and coating 
operations take place in the same bath. 
Duridine and other iron phosphates do 
not lend themselves to brush-on appli- 
cation, are primarily designed for spray 
type equipment of four or five stages. 
But several dip installations are suc- 
cessfully operating today by inclusion 
of an alkali precleaning stage. 


ii, o_ 
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Zine Phosphate 








ACP Granodine® is an example of 
this type of chemical prepaint treat- 
ment process, the type now being 
used to treat steel in the automotive 
industry, and predominantly specified 
for steel ordnance and military items. 
This process forms a coating which 
offers the ultimate in paint adhesion 
promotion and vastly augments the 
corrosion resistance of subsequent 
paint films. Zinc phosphate materials 
are extremely flexible as to method of 
application—can be applied by brush, 
dip or automatic spray equipment. In 
a typical dip or power spray system, 
the stages would be alkali clean, water 
rinse, zinc phosphate treatment, water 
rinse, and acidulated final rinse. If the 
metal has considerable areas of rust 
or scale, an acid pickle is advisable 
following the alkali cleaning stage. 
On zinc surfaces, the zinc phos- 
phates perform a rather unique func- 
tion. They act as a barrier against 
chemical reaction between the applied 
paint film and the zinc surface. This 
effectively prevents blistering of the 


paint and early breakdown of the fil: 

This is in addition, of course, to the 
improvement of paint adhesion and 
the retarding of underpaint corrosion. 
ACP Lithoform® is specially designed 
for use over zinc surfaces and finds 
wide application as a prepaint treat- 
ment for ornamental zinc die castings, 
refrigerator liners, and on most gal- 
vanized work requiring painted finishes. 





4 


Amorphous Phosphate and Chromate 


These coatings are the films produced 
by the ACP Alodine processes and 
similar ones on aluminum surfaces. 
They have met with wide acceptance 
in the prepaint treatment of venetian 
blind strips, refrigerator liners, alumi- 
num heat transfer units, aircraft sheet 
metal assemblies, and many other items 
fabricated from aluminum. The vari- 
ous coatings provide an excellent film 
for the promotion of paint adhesion 
and effectively prevent underfilm cor- 
rosion. As in the case of zinc, alumi- 
num exhibits a tendency to chemically 
react with some paint systems. The 
Alodine processes develop a_ barrier 
film between the paint and the alumi- 
num surfaces which prevents this re- 
action. The Alodines are extremely 
versatile materials that can be applied 
to aluminum surfaces by brush, hand 
spray, dipping, mechanical spraying, 
or roller coating equipment. Brush ap- 
plication is particularly well adapted 
to the processing of parts too large for 
simple dip systems or in manufacturing 
operations that do not warrant a tank 
setup. In dip, spray or roller coating 
application, the system usually consists 
of an alkaline preclean, a water rinse, 
the Alodine treatment, a water rinse, 
and an acidulated final rinse. Where 
the surface is heavily oxidized, a de- 
oxidizer in the line is needed. 


The major chemical prepaint treatments for 
metals have been covered briefly in this 
article. More complete information can be 
had by contacting an ACP sales representa- 
tive or by writing us at Ambler, Pa. 


Amchem Products, Inc. 
Ambler 15, Pa. 
CHEMICALS Formerly 
AMERICAN CHEMICAL PAINT COMPANY 
DETROIT, MICH. « ST. JOSEPH, MO. 
PROCESSES | wites CALIF. « WINDSOR, ONT. 
New Chemical Horizons for Industry and Agriculture 
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DESIGN FREEDOM 
SUR 
ALCOA ALUMINUM 


DOES YOUR DESIGN CALL FOR SCREW MACHINE PARTS? 


Cut costs with ALcoa® Aluminum. It gives three times more parts per pound 
because it weighs only a third as much as steel or brass. Add aluminum’s 
high scrap value . . . and you can save up to 30 per cent in material costs alone. 

Light weight also adds design freedom. ALCoA Aluminum Screw Machine 
Stock helps you cure inertia problems without sacrificing strength or perform- 
ance. Moving parts wear less because there’s less resistance to applied force. 
Designers of automotive parts, business machines, ordnance, have proved it. 

Aluminum offers exceptional machinability, limited almost entirely by 
machine capacity . . . high electrical and thermal conductivity . . . and choice 
of any finish, including lustrous, lasting anodized color. 

Aluminum is versatile. Each of ALcoa’s four screw machine stock alloys 
has significant advantages. Specify 2011-T3 for machinability; 6061-T6 for 
exceptional corrosion resistance and finishing characteristics; 2024-T4 for 
strength; and 2017-T4 for economy. 

Argus, Johnson Motors, Leviton and other companies that switched to 
Atcoa Aluminum tell why in a booklet we’ve prepared. We’d like to send you 
a copy. Just mail the coupon. 


For more information, turn to Reader Service card, circle No. 494 
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Look for this label . . . it's your guide 
to the best in aluminum value 








roo -- See ene eee =a 
| Aluminum Company of America | 
| 869-M Alcoa Building, Pittsburgh 19, Pa. | 
| Please send your new booklet about the | 
| switch to Alcoa Aluminum Screw Machine | 
| Stock. | 
| Name | 
| Position — 
Compeny———<—$_$___ —_ 
| Address _ a | 
| City Lone —— Hato —_____—_ | 
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In Gd Farm and Industrial Tractors... 


EPUBLIC DIE-FORM CUTS 
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By using Republic Die-Form blanks to pro- 
duce power take-off counter-shafts, Ford 
engineers gain substantial production econ- 
omies. Because they closely approximate 
the completed part, Die-Form blanks 
minimize required machining and reduce 
handling costs for raw material and scrap 
disposal. In addition, the nature of the 
Die-Form Process actually improves machin- 
ability of any given steel analysis, permitting 
further savings through use of higher speeds 
and feeds. 


The Republic Die-Form Process is a cold 
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FORD TRACTOR POWER TAKE-OFF COUNTER-SHAFT 
costs less to produce using a Republic Die-Form blank, 
as compared with previous materials. Blank is shown 
immediately below ... completed shaft at bottom. 
Use of Die-Form blanks may enable you to produce 
a superior part for less money. Clip and send coupon 
for facts. 




















work operation performed by forcing one 
or more sets of dies over each end of a hot 
rolled steel bar. Resulting multi-diameter 
bar, in addition to the cost-saving advan- 
tages outlined above, offers improved yield 
and ultimate strength. Diameters are accurate 
to within .005 inches which may, in some 
cases, entirely eliminate further finishing. 


If you mass produce multi-diameter ma- 
chine shafts it will pay you to investigate the 
savings potential of Republic Die-Form. Your 
nearest Republic office can provide details. 
Or write for Die-Form Folder ADV-746. 
































REPUBLIC IRON POWDERS with Controlled Dimensional Factor give your parts 
predictable dimensional characteristics after sintering. CDF means that in the 
presence of copper, Republic lron Powder— depending on type—can be made 
to grow, shrink, or remain stable within acceptable tolerance limits. Tool engi- 
neers can design tools to part-print dimensions with the assurance that tolerances, 
transverse to the direction of pressing, can be held within +.001 inches per inch. 
fabricators can produce consistently uniform sinterings at faster rates and at 
minimum cost. Republic Booklet Adv-763 contains complete details. Send coupon 
for your copy. 


i 

REPUBLIC BOX AND SKID UNITS PERFORM FOUR JOBS, CUT 
HANDLING COSTS 10% at Dresser Industries’ new pipe 
fittings plant at Wellsboro, Pennsylvania. Four functions are: 
(1) delivery of semi-finished parts to production stations; 
(2) feeding parts to machines via special hoppers; (3) re- 
ceiving finished parts; (4) storage for shipment. In addition 
to immediate cost savings of 10%, Republic's rugged, cor- 
rugated steel construction assures years of minimum main- 
tenance service. Send for data on Republic Materials 
Handling Equipment. 














LIQUID SEALING PERFORMANCE is an added benefit of 
Republic Self-Locking Nylok® Bolts. As shown here, the 
nylon pellet in compression tends to expand and interrupt 
space between non-loadbearing surfaces of mating threads 
when bolt is wrenched tight. Fluid escape along helical 
thread path is blocked. Nylon pellet resists aging, moisture, 
and ordinary solvents to provide a long-lasting seal. Send 
coupon for information on all the benefits of Republic 
Nylok Fasteners. 


REPUBLIC 
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c-— 
REPUBLIC STEEL CORPORATION 
DEPT. ME-5633-A 
1441 REPUBLIC BUILDING « CLEVELAND 1, OHIO 


(— Please send Republic Die-Form Folder ADV-746 
4 . 
Wolid Widest Range 























Please send more information on: 
C] Materials Handling Equipment 














[) Nylok Fasteners C1) Iron Powder 
of Standard, Stole ani ie - 
Company 
Address 
Stel Producag City. Zone State 
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one million pounds 
of vacuum induction 
melted alloys per 
month 


That’s the pouring capacity of 

our New Hartford plant! Expanded 
new facilities, together with precision 
melting and inspection practices, 
enable us to guarantee absolutely 
consistent quality from heat to 

heat. For information on ingot, 


billet, bar, sheet, strip and 


wire now available in é 
commercial quantity, 

write 

Metals Division, 

Kelsey-Hayes Co., 

New Hartford, N. Y. 
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METALS DIVISION 
KELSEY-HAYES 


SOME ALLOYS COVERED BY U.S. PATENT #2809110 


For more information, turn to Reader Service Card, circle No. 398 
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Flexibility at extreme low temperatures 


with THIOKOL PLASTICIZER TP-90B 


Gassing up aircraft in the deep freeze of the frigid 
ZONe ... 

. refueling on the wing in the sub-zero tempera- 
ture of high altitudes... 

. it takes unique rubber hose to keep flexible in 
such extremes of cold. 

Leading hose manufacturers achieve the low tem- 

perature resistance needed by combining THIOKOL 
plasticizer TP-90B with selected types of elastomers. 


w IAcokol€ 


ether CORPORATION 


®Registered Trademark of Thiokol Chemical Corp. for its liquid polymers, 
synthetic rubbers, rocket propellants, plasticizers and other chemical products. 


THIOKOL plasticizer TP-90B is highly compatible 
with all elastomers and imparts flexibility which 
remains unaffected at extremely low temperatures. 
For further details, send the coupon. 


FOR MORE INFORMATION: 

Mail coupon to Dept. 42, Thiokol Chemical Corp., 780 N. 
Clinton Ave., Trenton, N. J. In Canada: Naugatuck Chemicals 
Division, Dominion Rubber Co., Elmira, Ontario. 


Gentlemen: Please send me further details about plasticizer 
TP-90B. 


Firm 
a ER Re ee es ee ee 
City 


CED aS eas 


Your Name 
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For more information, turn to Reader Service card, circle No. 420 
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To shape the inside of the bromide-bromine liquor pump block, a form is made 
of plaster of Paris and Styrofoam®. 


The plaster of Paris and Styrofoam material in the form is broken up and removed. 


Dow Epoxy Resin 331 (casting formulation supplied by Ren Plastics, Inc.) is poured 
over the form and hardens. 


Pr, 


Main part of bromine pump is installed, ready to operate without wear or corrosion! 


Dow Epoxies help stop corrosion 
for chemical processors 


This corrosion-free pump block adds another to the list of suc- 
cess stories made possible by new, pure Dow Epoxy Resins. 


For years the main parts of bromide liquor pumps have 
been made with machined soapstone. Performance was in- 
consistent; the slightest crack or seam proved disastrous. 
But now Dow Epoxies open a new era of efficiency and 
economy for the chemical processing and corrosion fields. 
Easily cast to shape without costly machining, the epoxy 
pump blocks are impervious to the chemicals involved and 
free from the internal flaws of soapstone. 


Have you a corrosion problem where Dow Epoxies may 


help? Write for information and technical help. Dow is 
a basic producer of the raw materials used in epoxy pro- 
duction. In this way Dow provides raw materials with 
optimum properties to produce superior resins, to control 
quality carefully and to provide a narrower range of speci- 
fications in the finished resin—so necessary to uniform per- 
formance. For complete information and technical data on 
Dow Solid and Liquid Epoxy Resins, consult your Dow sales 
office. Or write THE DOW 

CHEMICAL COMPANY, Midland, 

Michigan, Coatings Sales De- 

partment 2265L-1. 


YOU CAN DEPEND ON 


For more information, turn to Reader Service Card, circle No. 379 
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brighten homes, brighten sales 
with life-long beauty 


The gleaming beauty, plus the permanence and ease of 
cleaning have made stainless steel the wife’s delight— 
and sold many a home. 


STAINLESS STEELS When made from Uniloy stainless steel, flatware, utensils, and 
other kitchen accessories have that inviting blend of beauty 


and permanence so appealing to the modern homemaker. 


— oo 


ns Uniloy stainless steels—easy to work and form—are rolled 
th to most exacting specifications by steel makers who have been 
ol making specialty steels since 1884. 

va 

"T- 


: UNIVERSAL 
; CYCLOPS 


STEEL CORPORATION 
BRIDGEVILLE, PA. 





STAINLESS STEELS * TOOL STEELS « HIGH TEMPERATURE METALS 
For more information, turn to Reader Service card, circle Ne. 501 
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UNICHROME BRIGHT CRACK-FREE CHROMIUM MADE THIS DIFFERENCE IN PROTEC- UNICHROME SRHS® CHROMIUM MADE THIS DIFFER. 
TION. Photographs show results of 72 hour acetic acid salt spray test. Part at top was plated ENCE IN THICKNESS. Enlarged cross sections of identica 
with ordinary chromium according to automotive manufacturer's specifications for copper, nickel, steel rods show ratio of thickness of plate from ordinary chr¢ 
chromium finishing. Part at bottom had same copper and nickel deposits but Unichrome Crack-Free mium solution (top) to thickness from SRHS Chromium Solution 
Chromium replaced the ordinary chromium, thus greatly increasing corrosion resistance. (bottom) .. . a much thicker deposit in the same plating time 








RES 


How to get more corrosion resistance 
from chromium plate 
























TO PLATE THICKER CHROMIUM 


For those who desire thicker deposits but do not 
require freedom from cracking, other Unichrome 
self-regulating processes offer distinct advantages. 
They plate up to 80% faster than ordinary chro- 
mium plating processes. They cover parts with less 
dulling or burning, are less susceptible to clouding 
due to current interruption. Control is simplified by 
their self-regulating features. 

Whichever process is best for your products, 
Metal & Thermit has over 30 years of service experi- 
ence to help you make it work. Call in an M&T 
THICKER, CRACK-FREE CHROMIUM plating engineer to survey your requirements, tell 


Chromium itself is passive. It doesn’t corrode. Elim- you what's needed for the results you want. Or, 
inate pores and overcome its cracking and you send for Bulletins. 

greatly improve its corrosion protection. Pores 
are eliminated by thicker plating. To overcome 
cracking, use the Unichrome Bright Crack-Free 
Chromium Process. This deposit is free from cor- 
rosion-admitting cracks. It has already been used 
in automotive production for a year. 


MINIMIZE PRODUCTION PROBLEMS 
Unichrome Crack-Free Chromium is far superior 


to ordinary chromium not only in protection, but METAL & THERMIT § 


When consumers find fault with decorative chro- 
mium plate, it’s generally due to early corrosion. 

This trouble starts with pores and cracks that 
occur in all ordinary chromium in the range of 
thicknesses generally used for decorative plating. 
Road chemicals, salt atmosphere and fumes find a 
path right down to base metal. Corrosion starts. As 
corrosion increases, finish failure progresses, allow- 
ing still more corrosion. 

But you can stop this at the source. 





also in operating advantages. The solution is self- CORPORATION 
i i ; GENERAL OFFICES: RAHWAY, NEW JERSEY 
regulating. It offers lind roved throwing p ower, also Pittsburgh « Atlanta * Detroit * E. Chicago e« Los Angeles ¢ 
better coverage — even over passive nickel. tn Canada: Metal & Thermit—United Chromium of Canada, Limited, Rexdale, Ont 
For more information, turn to Reader Service card, circle No. 492 For more information, circle No. 479 ? 
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KEYSTONE QUALITY... 


CI wick DESIGN 


make the strongest 
milk crates ever built! 

























How important is wire in the manufacture of milk crates? 
5.34 “Plenty!” says Casson Butcher, General Manager, Quirk 
Pet Manufacturing Company, Cudahy, Wis. Here’s why Quirk 
uses Keystone Galvanized Cold Rolling Quality Wire 100%. 


e Heading quality—Quirk Bottle Saver Crates use patented 

e double headed rods to brace the crate and prevent loosening 
of the bottom, corner and side channels. Keystone Wire serves 
this purpose perfectly. 


ee ee ee ee 


¢ Uniform, zinc coating must resist daily immersion in chemi- 
cal baths at the dairies, yet adhere tightly and avoid flaking 


~ «- — «ss 





not from the cold rolling operation. (Flattened wire gives the nec- 
me essary smooth surface for paper carton crates.) ; 
ges. ¢ Weldabilit y—clean silver brite galvanized surface on specially 
=o developed analysis of homogenous steel produces strong uni- ; 
less form welds. 
on e Easy forming—Quirk Bottle Saver Crates require high pro- 
y tective wire loops with slight spring action. Keystone cold 
* rolling quality wire has the correct temper and stiffness to 


ot properly form with ease, yet retain the spring required for 
QT rough handling. 


tell This is how another manufacturer builds a quality product 
Or, —and Keystone Wire helps make it easier and more practical. 
It may be the answer to many of your quality control prob- 
lems, too. For complete information, call your Keystone Rep- 
resentative. Our metallurgical staff is anxious to help solve 
your wire problems. 


Keystone Steel & Wire Company, Peoria 7, Illinois 








F OR 


Let’s examine this “Full Line” product list 
of cold rolled strip steel. At J&L it includes 
all carbon grades, coated and uncoated, 
alloy, stainless and tempered spring steel. 
It offers all thicknesses from .001” or less 
to .156” or more, in widths from 14” to 
24”—and tolerances for gauge and width 
closer than standard when required. There 
are “Full Line” advantages, too, in a range 
of controlled tempers and structures pos- 
sible only with the variety of annealing, 


J&L STAINLESS AND STRIP DIVISION pro- 
duces a full line of restricted and standard 
specification strip steel in these grades 
and types: 


Low Carbon 

High Carbon 
Tempered Spring Steel 
Electrolytic Zinc 

Alloy 

Stainless 


heat treating and rolling processes found 
at J&L. 


Your “Full Line” benefits can start by 
specifying J&L because only J&L makes 
standard and restricted specification cold 
rolled strip steel in such a wide range of 
analyses, grades and sizes to accurately 
meet the most exacting need. 


For Strip Steel, call the Strip Steel Spe- 
cialist — J&L. 


STRIP 


JL 


STEEL 


Jones & Laughlin 


STEEL CORPORATION 


STAINLESS and STRIP DIVISION 


YOUNGSTOWN 1, OHIO 


For more information, turn to Reader Service card, circle No. 428 
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USE THESE 
POST-FREE CARDS 
TO REQUEST... 


i. FREE 
SUPPLIERS’ 
LITERATURE ... 


from the selected list of new 
bulletins reviewed on the 
pages immediately following 
this insert. You will also 
find, under subject headings, 
a cumulative list of current 
technical literature suitable 
for your reference files. To 
obtain bulletins, circle the 
appropriate numbers on one 
of the return postal cards 
and drop it in the mail. 


2. INFORMATION ON 
ADVERTISED 
PRODUCTS... 


which will also be forwarded 
to you if you will circle on 

the free return postal card 
the code numbers that appear 
with the advertisements in 
which you are interested. 


Want Manuals? 


Reader Service will fill orders 
for both Materials & Methods 
and MATERIALS IN DESIGN 
ENGINEERING Manuals. All 
Manuals are reprinted amd are 
available for a nominal 
handling charge. For an order 
blank and a list of Manuals 
still available, see page 144. 





Reader Service 





helps you get up-to-date technical bulletins 
and details on advertised products 
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Steel Extrusions. Allegheny Ludlum Stee] 
Corp., 12 pp, illus. Applications, chemical 
composition, mechanical properties, design in- 
formation and tolerances for stainless, carbon 
and alloy steel extrusions. 1 


Aluminum Conduit. Aluminum Co. of America, 
12 pp, illus., No. MU-28. Advantages, uses, 
installation data and dimensions of aluminum 
rigid conduit. 2 
Plastics Tooling. Arvin Industries, Inc., Plas- 
tic Gage & Tool Div., 8 pp, illus. Informa- 
tion on such plastics tooling as forming dies, 
mock-ups, drill and checking fixtures, and 
prototype dies. 3 
Welded Steel Tubing. Babcock & Wilcox Co., 
Tubular Products Div., 6 pp, illus., No. TB- 
428. How smooth inner diameter welded 
carbon steel tubing is made. 4 


Tubular Products. J. Bishop & Co. Platinum 
Works, Tubular Products Div., 16 pp, illus., 
No. 12. Sizes and tolerances, mechanical 
properties and uses of stainless steel and 
nickel and nickel alloy tubing and fabricated 
parts. 5 
Magnesium-Thorium Alloys, Brooks & Per- 
kins, Inc., 12 pp, illus. Mechanical and 
chemical properties, fabrication, forming 
characteristics, radioactivity and toxicity of 
magnesium-thorium alloys. 6 
Cellulose Acetate Films. Celanese Corp. of 
America, Plastics Div., 6 pp, No. FIA. Me- 
chanical and electrical properties and uses of 
cellulose acetate films. 7 


Bimetals. W. M. Chace Co., 40 p. illus. 
Twenty-four uses of bimetals as actuating 
elements in temperature responsive devices. 

& 
Rubber-Coated Fabrics. Chemical Rubber 
Products, Inc., 4 pp, illus. Uses, commercial 
and military specifications, and properties of 
natural and synthetic rubber-coated cotton, 
Dacron, nylon, rayon, silk and wool fabrics. 

9 


Steel Tubing. Ohio Seamless Tube Div., Cop- 
perweld Steel Co., 8 pp, No. CS-59. Informa- 
tion on seamless and electric-resistance weld- 
ed steel tubing. 10 


Titanium Alloy. Crucible Steel Co. of Ameri- 
ca, Titanium Div., 8 pp, illus., No. 6. Proper- 
ties of an all-beta titanium alloy suitable for 
missiles and supersonic aircraft. 11 


Metal Tubing. Damascus Tube Co., 44 pp, 
illus. Corrosion resistance, mechanical prop- 
erties, uses and neutron transparency of 
zirconium, titanium and precipitation harden- 
ing steel tubing. 12 


Aluminum Sand Castings. Ironton Aluminum 
Div., Dayton Malleable Iron Co., 8 pp, illus., 
No. 400. Facilities for producing aluminum 
sand castings for use in aircraft, automo- 
biles, appliances, washing machines and out- 
board motors. 13 


Metal Stampings. Detroit Stamping Co., 8 
pp, illus. Facilities for producing metal 
stampings for use in refrigerators, aircraft, 
automobiles, hardware, cameras and electrical 
devices. 14 


Plastics Parts. Diemolding Corp., 4 pp, illus. 
Information on compression, transfer, plunger 
and hand-molded plastics cooking utensil and 
electrical insulation parts. 15 


Silicone Fluids. Dow Corning Corp., 8 pp, 
illus., No. 3-112. Shows how silicone fluids are 
used to advantage in damping, springing, 
coupling and related mechanical ane 
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Vacuum Melted Wire. Wilbur B. Driver Co., 
4 pp, illus. Facilities for vacuum melting 
and processing ferrous and nonferrous wire 
and strip. 17 
TFE Seals. E. I. du Pont de Nemours & Co., 
Inc., Plastics Sales Div., Polychemicals Dept., 
2 pp, illus., No. 12. Thermal, chemical, fric- 
tional and compression characteristics of 
TFE seals. Case histories show the use of 
TFE seals in power-steering mechanisms and 
gate valves. 18 


Plastics-impregnated Materials. Fabricon 
Products Div., Eagle-Picher Co., 20 pp, illus. 
Information on phenolic-impregnated papers 
and fabrics; polyester, epoxy, silicone and 
phenolic-impregnated glass cloth; and custom 
impregnated materials. 19 
Alloy, Carbon Steel Castings. Farrell-Cheek 
Steel Co., 6 pp, illus. Information on alloy 
and carbon steel castings, including cast 
wheels, rollers, gears and pinions. 20 


Nickel Coatings. General American Trans- 
portation Corp., 12 pp, illus., No. 258. Salt 
spray and abrasion resistance, porosity, hard- 
ness, ductility, electrical resistivity and chem- 
ical composition of Kanigen chemically-de- 
posited nickel alloy coating. 21 


Polyamide Resins. General Mills, Inc., Chem- 
ical Div., 14 pp, No. 11-A. Electrical charac- 
teristics, compatability, chemical resistance, 
Stability and uses of polyamide resins. 22 


PVC Piping. B. F. Goodrich Industrial Prod- 
ucts Co., 24 pp, illus., No. 10051-B. Chemical 
resistance, design data, specifications and 
installation of rigid PVC piping. 23 


Hollow Aluminum Bar Stock. Harvey Alumi- 
num Co., 8 pp, illus. Sizes and mechanical 
properties of round and hexagonal hollow 
aluminum bar stock available in all machining 
alloys. 24 


Ni-Cr-Fe Alloy. Hoskins Mfg. Co. Oxidation 
resistance, physical and mechanical proper- 
ties, and uses of a nickel-chromium-iron 
alloy. 25 
Stainless Steel Fasteners. Huck Mfg. Co., 2 
pp, illus. Heat resistance and strength of 
stainless and alloy steel, and titanium fasten- 
ers. 26 


Refractory Insulation. Johns-Manville Corp., 
6 pp, illus., No. IN-200A. Thermal con- 
ductivity, uses, densities, sizes and thick- 
nesses of a refractory fiber-filled insulation 
for use up to 2000 F. 27 


Stainless Steel Fittings. Ladish Co., Cudahy, 
Wisc., 86 pp. Corrosion resistance, design in- 
formation and sizes of stainless steel pipe 
fittings. Write on company letterhead di- 
rectly to Ladish. 


Steel Bars. La Salle Steel Co. Strength, 
tolerances and machinability of a high 
strength, free-machining steel bar called 
Stressproof. 28 


Hard Rubber Pipe Fittings. Luzerne Rubber 
Co., 8 pp, illus., No. PF 1300. Chemical re- 
sistance, physical properties, dimensions and 
installation of hard rubber pipe fittings and 
valves. 29 
Hard Surfacing Electrodes. Metal & Thermit 
Corp. File cards give data on 88 types and 
sizes of hard surfacing electrodes and rods. 

30 
Light-Stable Polystyrene. Monsanto Chemical 
Co., Plastics Div. Information on a light- 
stable polystyrene resin that is resistant to 
yellowing under prolonged exposure to fluores- 
cent light. 31 






Contact Cements. National Starch Products 
Inc., Structural Products Div., 20 pp. Proper- 
ties, bonding techniques and handling infor- 
mation for 11 types of contact cements. 32 


Fiberglass Tubing. Owens-Corning Fiberglas 
Corp., Textile Products Div., illus. Sizes, per- 
formance characteristics, uses, NEMA and 
government specifications of fiberglass tubing 
and sleeving. 33 


Special Steel Sections. H. K. Porter Co., Inc., 
Connors Steel Div., 4 pp, illus. Design in- 
formation and uses of special sections avail- 
able in carbon and low alloy steel. 34 


Small Alloy Tubing. Precision Tube Co. 
Properties and uses, and information on 
drawing, annealing, finishing and testing of 
small alloy tubing. 35 


Iron Powders. Pyron Corp., 8 pp, illus. 
Chemical and physical properties, and com- 
position of hydrogen-reduced iron powders. 

36 
Aluminum Foil. Republic Foil & Metal Mills 
Inc., 12 pp, illus. Applications and character- 
istics of aluminum foil. 37 


Iron Powders. Republic Steel Corp., Metal 
Powder Div., 52 pp, illus., No. ADV. 1014. 
Physical properties, uses, chemical compo- 
sition and availability of four iron powders. 

38 
Molded Plastics Parts. Richardson Co., 8 pp, 
illus. Design information, properties and uses 
of molded plastics parts. 39 
Fabricating Plastics Parts. Sinko Mfg. & Tool 
Co., 4 pp, illus. Facilities for injection mold- 
ing, vacuum distillation plating, hot stamp- 
ing, painting and assembly of plastics parts. 

56 
Small Lot Stampings. Small Lot Stamping 
Institute, 14 pp, illus. Design suggestions for 
reducing short run stampings costs. 40 
Films on Plastics. Society of the Plastics 
Industry Inc., 24 pp. Catalog of motion 
pictures covering various subjects in the 
plastics field. 41 


Graphite Anodes. Stackpole Carbon Co., 18 
pp, illus. Physical properties, and under- 
ground and seawater applications of graphite 
ancdes. 42 
Welded Steel Tubing. Standard Tube Co., 8 
pp, illus. Sizes and characteristics of welded 
stainless steel pipe and tubing, mechanical 
steel tubing, boiler, condenser and other 
pressure tubing. 43 


Beryllium Copper Tubing. Superior Tube Co., 
6 pp, illus., No. 7. Mechanical and physical 
properties, uses, corrosion resistance, heat 
treatment, fabrication and tolerances of beryl- 
lium copper tubing. 44 


Welded Honeycomb Core. Swedlow Plastics 
Co., 10 pp, illus., No. N. Heat resistance, 
streneth-weight ratios and compression 
strength of welded honeycomb cores made 
of stainless steel, titanium and Inconel X. 

45 


Tungsten. Sylvania Electric Products Inc., 
Tungsten & Chemical Div., 20 pp, illus. 
Chemical, physical and electrical properties 
of tungsten. Information on tungsten rod 
and wire. 46 


Deep Drawn Parts. Sylvania Electric Prod- 
ucts Inc., Parts Div., 4 pp, illus. Informa- 
tion on deep drawn metal shells, cups, 
ferrules and eyelets. 47 
Laminated Plastics. Taylor Fibre Co., 12 pp, 
illus. Information on the fabrication of parts 
from laminated plastics and vulcanized fibre. 

48 
Thomson Industries, Inc., 
Design information, installa- 


Nylon Bearings. 
8 pp, illus. 
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tion data, operating principles, strength, 
and chemical and heat resistance of flanged, 
sleeved and snap-in nylon bearings. 49 
Phosphating Analysis Kit. Turco Products, 
Inc. Phosphating analysis kit to determine 
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Irons & Steels © Parts © Forms 


Steel Forgings, Castings. Allegheny Ludlum 
Steel Corp., Forging & Casting Div., 30 pp, 
illus. Data on smooth hammered forgings, 
composite die sections and cast-to-shape tool 
steels. 59 


Stainless Stee] Parts. Alloy Products Corp., 
20 pp, illus. Information on drawn and 
welded stainless steel shapes. 60 
Steel Forgings. AmForge Div., American Brake 


Shoe Co., 16 pp, illus. Properties of steel 
forgings. 


Shows forged gears, rings and 
pinions. 61 
Spun Steel Tubing. American Cast Iron 


Pipe Co., Special Products Div., 64 pp, illus. 
Dimensional data, physical properties and 
applications of spun steel tubing. 62 
Prefinished Metals. American Nickeloid Co., 
24 pp, illus. Fabrication, uses and properties 
of prefinished metals. 63 


Alloy Steels. Bethlehem Steel Co., 36 pp, illus., 
No. 415-A. Individual effects of nickel, molyb- 
denum, manganese, silicon, boron and alumi- 
num as alloying elements for steel. 64 


Bar Steels. Bliss & Laughlin, Inc., 4 pp, illus., 
No. 55. How Strain-Tempered bar steel im- 
proves such machinery parts as gears. 65 


Steel Tubing. Bundy Tubing Corp., illus. Steel 
tubing for various industrial applications. 66 


Wrought Iron. A. M. Byers Co., 4 pp. Corro- 
sion resistance, composition, fabrication, uses 
and availability of a wrought iron called 4-D. 

67 
Tool, Die Steels. Cannon-Muskegon, Inc., 13 
pp, No. 27. Composition, physical properties 
and heat treating of various tool and special 
purpose steels. 68 
Stainless Steel Heads. G. O. Carlson, Inc., 4 
pp, illus. Sizes of press formed heads made 
of types 304, 304L, 316 and 316L stainless 
steels. 69 


Magnetic, Electrical Alloys. Carpenter Steel 
Co., 65 pp, illus. Chemical composition, mag- 
netic properties, machinability and mechanical 
properties of iron-nickel alloys. 70 


Stainless Steel Tubing. Carpenter Steel Co., 
Alloy Tube Div., 4 pp, illus. Stainless steel and 
special purpose alloy tubing for nuclear energy 
applications. 71 


Steel Needie Wire. Webb Wire Div., Carpenter 
Steel Co., 4 pp, illus. Shapes and _ sizes, 
tolerances, and physical properties for a line 
of plain carbon steel needle wire. 72 


Stainless Steel Parts. Cooper Alloy Corp., 
Nuclear Products Div., 4 pp, illus. Informa- 
tion on the production and finishing of stain- 
less steel valves, fittings and castings for 
nuclear applications. 73 


Leaded Steels. Copperweld Steel Co., Steel 
Div., 16 pp, illus. Mechanical properties and 
workability of leaded steels. 74 


Stainless Steel. Copperweld Steel Co., Superior 
Steel Div., 8 pp, illus. Gives chemical com- 
Position and corrosion resistance data on a 
boron stainless steel for reactor shielding. 75 


Castings. Curtiss-Wright Corp., Metals Proc- 
essing Div., 10 pp, illus. Facilities for re- 
search development and production of cast- 
ings, 76 


Alloy Steel Castings. Duraloy Co., 16 pp, illus., 
No. 3354-G. Corrosion resistance, uses, chemi- 
cal composition and physical properties of 
high alley steel castings. Castings are of two 
types—static and centrifugal. 77 


38 « 


whether metal products are adaptable to 
phosphating. 50 
Extruding Polyethylene. Bakelite Co., Div 
of Union Carbide Corp., 24 pp, illus., No 
105. Discusses power and heat energy re- 
lations in polyethylene extrusion. 51 
Silicon Nitride. Haynes Stellite Co., Div. of 
Union Carbide Corp., 8 pp, illus. Physical 
properties thermal, shock and chemical 
resistance, design considerations and _ uses 
of silicon nitride. 52 
Graphite Parts. National Carbon Co., Div 
of Union Carbide Corp., 30 E. 42nd St., 
New York 17. Mechanical, chemical, ther- 
mal and electrical properties, and uses of 
graphite parts. Write on company letter- 
head directly to National Carbon. 

Silicones for Shell Molding. Union Carbide 
Corp., Silicones Div., 4 pp, No. SF-1128. 


Stainless Steel. Eastern Stainless Steel Corp., 
4 pp, illus. Describes Type 321 SW grade of 
sheet and plate resulting from new method 
of melting ingots. 78 


Stainless Steel. Electric Steel Foundry Co., 12 
pp, illus., No. 5. Mechanical properties of 
cast and wrought stainless steels after heat 
treating at 800 to 1200 F. 79 
Stainless Steel. Peter A. Frasse & Co., Inc., 
2 pp, No. 2. Gives chemical composition of 
stainless steel bar, forgings, plate, sheet, 
strip, pipe and tubing to meet Air Force, 
Navy Aeronautical and Federal specifications 

8 


Stainless Steel Parts. General Alloys Co., 
Fabricated Alloy Div., 4 pp, illus., No. 561-R. 
Fabrication of stainless steel tanks, heat ex- 
changers and condensers. 81 


Cast Iron Specifications. Gray Iron Founders’ 
Society, Inc., 4 pp. Gray and nodular (ductile) 
cast irons and cast pressure pipe, soil pipe, 
valves and fittings. 82 


Ductile tron. Hamilton Foundry & Machine 
Co., 6 pp, illus. Tensile strength, machin- 
ability, heat resistance, pressure tightness, 
impact resistance and rigidity of ductile 
(nodular) iron. 83 


Metal Processing. Hamilton Watch Co., Pre- 
cision Metals Div., 8 pp, illus. Company's 
facilities for melting, forging, hot and cold 
rolling, and heat treating all types of metals 
in any required shape. form or quantity. 84 
Perforated Metal Sheets. Harrington & King 
Perforating Co., Inc., 6 pp, illus. Sizes, gages 
and materials of perforated metal sheets 
carried in stock. 85 


Sponge Iron. Hoeganaes Sponge Iron Corp., 
20 pp, illus. Tells what sponge iron is, traces 
its origin, outlines its properties and charac- 
teristics and explains its use in quality steel. 

86 
Drawn Metal Shapes. Hydroforming Co. of 
America, 6 pp, illus. Economies achieved with 
Hydroforming, a custom, deep drawing ser- 
vice. 87 


High Temperature Alloy. -Kelsey-Hayes Co., 
Metals Div., 16 pp, illus. Forms, uses, com- 
position, physical properties, heat treatment 
and machining of Udimet 500, a nickel-base 
high temperature alloy. Graphs give stress- 
rupture, creep and fatigue properties. 88 


Pressed Parts. Lenape Hydraulic Pressing & 
Forging Co. Catalog shows numerous parts 
press formed by this company. 89 


Welded Assemblies. Lincoln Electric Co., 4 pp, 
illus. How welded assemblies can be engi- 
neered for greater strength and rigidity with 
less material. 90 
Wire Gage Chart. Little Falls Alloys Inc. 
Chart for determining gage and footage 
readings in Brown & Sharpe (AWG) wire 
gages. 91 
Welded Assemblies. R. C. Mahon Co., 1 p, 
illus. Shows the use of welding in the con- 
struction of various assemblies. 92 


Malleable tron Castings. Malleable Founders’ 
Society, 8 pp, illus. Design considerations, 
machinability, and impact and corrosion re- 
sistance of standard and pearlitic malleable 
iron castings. 93 
Rolled Metal Parts. Metal Forming Corp., 100 
pp, illus, Shows shapes and sizes of rolled 
metal parts. Gives dimensional data on welded 
alloy tubing and pipe. 94 
Wire Cloth. Michigan Wire Cloth Co., saniple 
kit. Types, weaves, properties and uses of 
wire cloth. 95 


MATERIALS IN DESIGN ENGINEERING 
Formerly Materials & Methods 


Properties of three silicone 
used in shell molding. 
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Tungsten. Wah Chang Corp., 5 pp. Phy 
and mechanical properties, chemical] 
Sistance, fabrication and uses of tune 


Brazing Alloys. Western Gold & Pilati 
Co., 5 pp, No V-124 Composition, lig 
and solidus temperatures, characteri 
and prices of precious metal brazing a] 


Reinforced Polyester Resins. Woodall 
dustries Inc., 7565 E. McNichols Rd.. 
troit 34, 14 pp, illus. Data sheets gi, 
properties and uses of a premixed fj 
reinforced polyester molding compound ca 
Formadall. Write on company letter} 
directly to Woodall. 


Malleable Iron Castings. National Malleable & 
Steel Castings Co., 8 pp, illus. Chemica] com- 
position, physical properties and machinability 
for pearlitic malleable iron and steel cast- 
ings. 96 
Copper-Coated Wire. National-Standard Co., 
Wagner Litho Machinery Div., 8 pp, illu 

No, 202. Uses, corrosion resistance, strength 
electrical resistivity and bend strength of 
copper-coated wire. 97 


Zinc-Coated Steel. Weirton Steel Co., Div. of 
National Steel Corp., 8 pp, illus. Advantages 
uses and properties of zinc-coated steel 
sheets. 98 
Reduced Iron Powder. National U. S. Radiator 
Corp., Plastic Metals Div., 4 pp. Properties 
of Plast-Iron Grade B-261 reduced iron pow- 
der used in making sintered compacts. 99 
Expanded Metal. Penn Metal Co., Inc., 4 pp, 
illus., No. 510-EM. Sizes, dimensions, weights 
and uses of small, medium and large-mesh 
expanded metal. 100 


Steel Wire. Pittsburgh Steel Co., 120 pp, illus 
Sizes, tensile strength and chemical com- 
position of approximately 100 types of steel 
wire. 101 


Coated Steel Strip. Thomas Strip Div., Pitts- 
burgh Steel Co., 20 pp, illus. Actual samples 
of strip steel electrolytically coated with 
zinc, copper, brass, lead alloy, nickel and 
chromium, in natural and buffed —— 


Metal Fabricating. Plume & Atwood Mfg. Co 
Fabricating Div., 12 pp. Explains products 
and describes plant and equipment of the 
company. 103 


Forgings. H. K. Porter Co., Forge & Fittings 
Div., 38 pp, illus., No. 19A. Catalog of stock 
industrial and automotive forgings. 104 


Deep Drawn Parts. Pressed Steel Tank Co 
16 pp, illus. Uses of Hackney metal contain- 
ers and deep drawn parts. 105 


Stampings. Republic Steel Corp., Pressed Stee! 
Div., 16 pp, illus., No. ADV 681. Facilities 
for contract stamping. 106 


Stainless Steel Tubing. Republic Steel Corp., 
Steel & Tubes Div., 12 pp, illus. Technical 
points to be considered when purchasing or 
specifying welded stainless steel tubing. 107 


Cold Finished Steel. Republic Steel Corp. 
Union Drawn Div., 30 pp, illus. Guide to the 
proper selection of cold finished steel bars. 
Technical data on carbon, free machinine 
leaded and stainless steels. 108 
TFE-Lined Pipe. Resistofiex Corp., 4 PP, 
illus., No. T-S-1A. Corrosion resistance, prop- 
erties, sizes and uses of TFE-lined pipe and 
fittings. 109 
Metal Stampings. Rockwell-Standard Corp., 
Stamping Div., 8 pp, illus. Facilities for pro- 
ducing large, small, light and heavy stamp- 
ings in any metal or alloy. 110 


Roll Formed Shapes. Roll Formed Products 
Co., 26 yp, illus. Information on roll formed 
shapes produced from both ferrous and non- 
ferrous metals. 111 


Centrifugally Cast Pipe. Sandusky Foundry & 
Machine Co., No. 32. AFME interpretation re- 
garding the use of centrifugally cast stec! 
pipe in refinery service. 112 


Spring Steels. Sandvik Steel, Inc., 6 pp, illus 
Sizes, materials and chemical composition ©! 
spring and specialty strip steels. 113 
Metal Design. A. O. Smith Corp., 25 pp, illu: 


No. 1-17A. Discusses four manufacturin 
methods (contour rolling orging and form- 
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flash welding and fusion welding) for 
tal parts. 114 
in Metal Parts. Spincraft, Inc. Metal spin- 
ig and fabrication of spun metal parts. 115 


sw aS 


Metal Stampings. Standard Stamping & Per- 
ating Co., 114 pp, illus. Catalog of stand- 
stamped and perforated patterns. 116 
Welded Tubing. Standard Tube Co., 8 pp, 
illus. Describes stainless steel pipe and tub- 
mechanical steel tubing; and boiler, con- 
ser and other pressure tubing. 117 


Welding Steel Castings. Tempil Corp., 52 pp, 
i 
Ss 


is. Recommended practices for repair and 
avrication welding of steel castings. 118 
mall Metal Parts. Torrington Co., Special- 
ties Div., 24 pp, illus. Services and facilities 
of the company for producing small precision 
metal parts. Information also on contract 
swaging and swaging machines. 119 
Small Metal Tubing. Uniform Tubes, Inc., 4 
p illus. Information on small ferrous and 
nonferrous seamless tubing for electrical and 
mechanical measuring instruments. 120 
Steel Castings. Unitcast Corp., illus., No. 649A. 
Testing facilities for insuring high quality 
production of steel castings. 121 
Constructional Alloy Steel. U. S. Steel Corp., 
illus. Properties and fabrication data for high 
strength, weldable steel. 122 
Steel Strip. American Steel & Wire Co., Div. 
of U. S. Steel Corp., 48 pp, illus. Physical 
properties, dimensions, tempers and finishes 
of cold rolled stainless and carbon steel strip. 


123 
Electrolytic tron. Van der Horst Corp., 4 
pp, illus. Uses, properties and applications 
of Vanderloy, an electrolytic iron. 124 


Cold Formed Parts. Van Huffel Tube Corp., 
48 pp, illus. Information on cold formed 
metal parts. 125 
Stampings. WLS Stamping Co., 4 pp, illus. 
Information on metal stampings produced by 


the company. 126 
Investment Casting Alloys. Wai-Met Alloys 
Co., 4 pp, illus. Information on tool and 


stainless steel certified alloys for investment 
castings. 127 
Stainless Steel. Wallingford Steel Co., 52 pp. 
Chemical composition, comparative proper- 
ties, corrosion resistance, tolerances and fab- 
rication of stainless steel. 128 


Stainless Steel. Washington Steel Corp., 32 
pp, illus. Physical properties. composition, 
fabrication, corrosion and heat resistance, 
and cleanability of special purpose stainless 
steel sheet and strip. 129 


Stainless Steel Castings. Waukesha Foundry 
Co., Castings Div., 8 pp, illus., No. SS. 
Physical properties and uses of martensitic, 
ferritic and austenitic stainless steel castings 

130 
Metal Powder Parts. U. S. Graphite Co., Div. 
of Wickes Corp., Saginaw, Mich., illus., No. 
21. Properties, uses and dimensions of Dramix 
metal powder parts. Write on company letter- 
head directly to U. S. Graphite. 


Cold Rolled Metal. Yoder Co., 88 pp, illus. 
Use of cold formed moldings, trim and 
tubular shapes in a number of products. 131 


Low Alloy Steel. Youngstown Sheet & Tube 
Co., 4 pp. Chemical composition, physical prop- 
erties, machinability and weldability of a 
high strength, low alloy steel called Yoloy. 

132 


Gray Iron Castings. Zenith Foundry Co., 20 
pp, illus. Shows how quality control is used 
in the production of gray and alloy iron 
castings. 133 


Nonferrous Metals 
® Parts * Forms 


Zine Die Casting. Advance Tool & Die Cast- 
ing Co., 4 pp, illus. Outlines design, machin- 
ing, quality control and finishing of zinc and 
aluminum die casting. 137 


Aluminum Parts. Aluminum Co. of America, 
20 pp, illus. Use of aluminum screw machine 
stock in the manufacture of cameras, instru- 
ments, fishing reels, outboard motors and 
dictating machines. 138 


Aluminum Castings. Aluminum Industries Inc., 
4 pp, illus., No, 20A. Company facilities for 
Producing aluminum castings. 139 
Aluminum Castings. Aluminum Permanent 
Mold Co., 4 pp, illus. Facilities for aluminum 
Permanent mold and sand castings. 140 
Copper Foil. American Brass Co., Ansonia 
Div., 8 pp, illus., No, D-8. Lists grades avail- 






able, weights. thicknesses and tolerances of 
electrolytic copper foil. 141 
Engineering Bronzes. American Crucible Prod- 
ucts Co., 12 pp, illus. Technical information, 
case histories and applications of Promet 
bronzes. 142 
Bronze Casting Alloys. American Manganese 
Bronze Co., 50 pp, illus. Composition, char- 
acteristics and applications of the principal 
copper alloys used to make castings. 143 
Copper Anodes. American Metal Climax, Inc., 
8 pp, illus., No. CA-15. Basic types of copper 
anodes available to the plating industry. 144 
Rare Earths. Lindsay Chemical Div., American 
Potash & Chemical Co., 12 pp, illus. Describes 
company’s work in the rare earth field. 145 


Bearing Bronze. American Smelting & Refin- 
ing Co., Continuous-Cast Products Dept., 6 
pp, illus., No. 301. Gives stock sizes and 
weights for solid and hollow continuous-cast 
bronze bars '%2 to 9 in. in dia. 146 


Zinc Die Casting Alloys. American Smelting & 
Refining Co., Federated Metals Div., 32 pp, 
illus. Properties, uses, specifications and fabri- 
cation of zinc die casting alloys. 147 


Wire Parts, Small Stampings. Art Wire & 
Stamping Co., 4 pp, illus. Shows a variety of 
wire parts and small metal stampings in both 
ferrous and nonferrous metals. 148 


Investment Castings. Arwood Precision Cast- 
ing Corp., 56 Washington St., Brooklyn 1, N.Y. 
Nine different applications of the investment 
casting process. Write on company letterhead 
directly to Arwood. 


Nonferrous Castings. Atlantic Casting and En- 
gineering Corp., 12 pp, illus. Uses, chemical 
composition, ASTM and Federal specifications, 
and physical and mechanical properties of 
brass, bronze and aluminum castings. 149 


Holiow Tubular Parts. Bead Chain Mfg. Co., 
12 pp, illus. Specifications, installation data 
and ordering instructions for small, hollow 
tubular parts made of brass and copper. 150 


Aluminum Alloy Castings. Morris Bean & Co., 
4 pp, illus. Description, advantages, limita- 
tions and pattern-making facilities for Anti- 
och process aluminum alloy castings. 151 


Aluminum Extrusions. Bridgeport Brass Co., 
Aluminum Div., Bridgeport 2, Conn., 130 pp, 
illus. Mechanical and physical properties of 
aluminum extrusion alloys. Write on company 
letterhead directly to Bridgeport Brass. 


Aluminum Impact Extrusions. Hunter Douglas 
Aluminum Div., Bridgeport Brass Co., 44 pp, 
illus. Description of backward and forward 
aluminum impact extrusions. 152 


Beryllium Metal. Brush Beryllium Co., 24 pp, 
illus. Information on strength, corrosion re- 
sistance, machinability, and electrical and 
optical properties of beryllium metal. 153 


Beryllium Copper. Brush Beryllium Co., Pen- 
rold Div., 4 pp, illus., No. 8. Heat treating 
recommendations for beryllium copper strip. 

154 
Sintered Bronze. Bunting Brass & Bronze Co., 
12 pp, illus., No. P-56. Information on stock 
bearings, washers and bars made of sintered 
bronze. 155 


Nonferrous Tubing. Wolverine Tube Div., Calu- 
met & Hecla, Inc., 4 pp, illus. Uses and prop- 
erties of a finned aluminum condenser tube. 
156 
Investment Castings. Casting Engineers, Inc., 
8 pp, illus., No. 120. Use of polystyrene plas- 
tics patterns for close tolerance investment 
castings. 157 


Low Melting Alloys. Cerro De Pasco Sales 
Corp., 8 pp, illus., No. J4. Sixty-three appli- 
cations of low melting Cerro Alloys in the 
metalworking field. 158 


Die Pressed Brass Forgings. Chase Brass & 
Copper Co., 4 pp, illus. Three-dimensional 
photographs compare die pressed brass forg- 
‘ngs and brass sand castings. 159 


Copper-Base Alloys. Copper & Brass Research 
Assn., 25 pp, illus. Properties, machinability, 
uses and specifications for copper, zinc brasses, 
leaded brasses, tin brasses, nickel silvers, phos- 
phor bronzes and aluminum bronzes. 160 


Die Castings. Dollin Corp., 16 pp, illus. Plant 
and facilities for die casting large and small 
parts of zinc and aluminum. 161 


Magnesium-Thorium Alloys. Dow Chemical Co., 
14 pp, illus. Discusses the radioactivity of 
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thorium-containing alloys. Information on 
welding, pickling and chemical milling. 162 
Nickel Wire. Driver-Harris Co., 12 pp, illus., 
No. 157. Electrical and physical properties of 
nickel alloys used for bright and enameled 
fine resistance wire. 163 
Titanium. E. I. du Pont de Nemours & Co., 
Inc., Pigments Dept., 8 pp, illus. Up-to-date 
data on properties and methods of fabricat- 
ing titanium. 164 
Tantalum, Fansteel Metallurgical Corp., Metals 
& Fabrication Div., 4 pp, illus. Availability of 
tantalum sheet from stock. Thermal, electrical 
and mechanical properties of tungsten, tanta- 
lum, molybdenum and columbium. 165 
Aluminum Alloy. Frontier Bronze Corp., 24 
pp, illus. Describes Alloy 40-E, a high strength 
aluminum alloy that needs no heat treatment. 


166 
Aluminum Extrusions. General Extrusions, 
Inc., 6 pp, illus. Properties, uses, surface 


finishes, lengths and tolerances of aluminum 
extrusions. 167 
Nonferrous Metal Powders. Glidden  Co., 
Chemical-Pigments-Metal Div., 6 pp. Informa- 
tion on lead and Resistox copper powders. 168 


Indium Alloys. Indium Corp. of America, 
93 pp, graphs. Constitution of indium alloy 
systems, 169 


Nickel Alloy Products. International Nickel Co., 
Inc., 10 pp, illus., Vol. 10, No. 8. Use of nickel 
and nickel alloys in shell molded crankshafts, 
in stainless steel tank linings and in boiler 
tubing. 170 


Titanium. Mallory-Sharon Metals Corp., 8 
pp, illus. Chemical composition, mechanical 
and physical properties, and corrosion resis- 
tance of commercially pure titanium. 171 
Nonferrous Forgings. Mueller Brass Co., 33 
pp, illus. Chemical, mechanical and physical 
properties of brass, bronze and aluminum 
forging alloys. * ita 
Zirconium Metal. Zirconium Metals Corp. of 
America, Div. of National Lead Co., 68 pp. 
Physical and mechanical properties, uses, and 
weldability of zirconium metal. 173 
Zine Die Castings. New Jersey Zinc Co., 8 pp, 
illus., No. 1. Case histories show how zinc die 
castings cut manufacturing cost of portable 
TV sets, automotive mirrors, flexible couplings 


and automobile carburetors. 174 
Die Castings. Parker White Metal Co. Engi- 
neering data on die castings. 175 


Copper Tubing. Penn Brass & Copper Co., 
6 pp, illus. Safe internal working pressures 
for seamless copper tubing. 176 
Phosphor Bronze. H. K. Porter Co., Inc., 
Riverside-Alloy Metal Div., 4 pp, illus., No. 
T-4. Outlines advantages, applications and 
features of a fine grain phosphor bronze. 177 


Copper Extrusions. Revere Copper & Brass 
Inc., 4 pp, illus. Design and cost advantages 
of extruded copper and brass shapes. 178 


Zinc Die Castings. St. Joseph Lead Co., 25 pp, 
illus. Discusses zinc die casting alloys and 
commercial finishes for zinc die castings. 179 


Extruded Brass Wire. Scovill Mfg. Co., 4 pp, 
illus. Characteristics, temper, coil sizes, weight 
and composition of extruded brass wire. 180 


Nonferrous Castings. Shenango Furnace Co., 
Centrifugally Cast Products Div., 4 pp, illus., 
No. 154. Chemical analysis and physical prop- 
erties of tin bronzes, brass, and special alloys 
for use as centrifugal castings. 181 


Light Metal Forgings. Wyman-Gordon Prod- 
ucts Corp., 4 pp, illus. Forgings of magnesium 
and 7075 aluminum. 182 


Plastics & Rubber 
® Parts © Forms 


Plastics Parts. Ace Plastic Co., 2 pp, illus. 
Acrylic, acetate, butyrate, phenolic, epoxy, 
nylon and polyethylene parts made by the 
company. 186 


Plastics, Hard Rubber. American Hard Rub- 
ber Div., Amerace Corp., 80 pp, illus. Design 
information on hard rubber, plastics and 
rubber-plastic blends. 187 


Filler for Nylon. Climax Molybdenum Co. 
Div., American Metal Climax, Inc., 4 pp, 
illus., No. Lu-12. Use of molybdenum disulfide 
as a filler in plastics and rubber. 188 


Polyurethane Foam. American Latex Products 
Corp. Uses, formulations and physical prop- 
erties for rigid, semi-rigid and flexible poly- 
urethane foams. 189 


Vinyl-Metal Laminate. Arvin Industries, Inc., 
6 pp. Uses, design information, properties, 
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fabrication and sizes for a vinyl-metal lami- 
nate. Contains an actual sample. 190 
Conductive Gasketing. Auburn Mfg. Co., 1 p. 
Dimensional data and _ specifications for a 
flexible gasketing material made of aluminum 
wire cloth impregnated with neoprene rub- 
ber. 191 


Plastics Foam Parts. Brown Rubber Co., 12 
pp, illus. Merits of sponge rubber, vinyl and 
urethane foam for use as cushioning and 
dampening components. 192 


Tefion Parts. Continental-Diamond Fibre 
Corp., Div. of Budd Co., Inc., 8 pp, illus., 
No. GST-58. Mechanical, electrical and 
chemical properties of glass-supported Tefion 
sheets, tapes, laminates, metal-clad and fab- 
ricated parts. 193 


Butyrate Pipe. Busada Mfg. Corp., 4 pp, illus. 
Uses, general characteristics, prices and sizes 
of butyrate pipe and fittings. 194 


Rubber Anti-Oxidant. Catalin Corp. of Ameri- 
ca, 1 p. Solubility data and properties of an 
anti-oxidant for polyethylene, rubber and 
polystyrene. 195 


Polyvinyl Dispersion. Chemical Products 
Corp., 14 pp, illus., No. 144. Properties, ap- 
plication data, uses and chemical] resistance 
of a specially formulated, high molecular 
weight polyviny] dispersion. 196 


Thermoplastic Sheet. Campco Div., Chicago 
Molded Products Corp., 6 pp, illus. Describes 
@ line of thermoplastic sheet and film for 
use in displays, toys and novelties. 197 


TFE Gaskets. Chicago Rawhide Mfg. Co., 
Sirvene Diy., 4 pp, illus., No. CT-1. Proper- 
ties of Sirvene TFE packings, bearings, gas- 
kets and rings. 198 


Epoxy Resins. Ciba Co., Inc., Plastics Div., 
76 pp, illus., No. 18. Uses, typical properties, 
types, compatability with other materials, 
solubilities, viscosities and typical formula- 
tions for a series of epoxy resins. 199 


Viny! for Metal Laminate. Columbus Coated 
Fabrics Corp., 12 pp, illus. Describes Col-O- 
Vin, a semi-rigid vinyl sheeting which can 
be bonded to steel or nonferrous metals. 200 
Plastics Sheets. Commercial Plastics & Sup- 
ply Corp., 64 pp. Prices for Plexiglass, acrylic, 
Teflon and Kel-F rods, tubes, tape, bar, 
sheets and slugs. 201 


Properties of Thermoplastics. Comco Plastics, 
Inc., Div. of Commercial Plastics & Supply 
Corp., chart. Data on thermoplastic materials. 
Shows typical plastics parts made by the 
company. 202 
Molded and Extruded Rubber. Continental 
Rubber Works, 8 pp, No. 100. Dimensions 
of molded and extruded rubber with cross- 
sectional illustrations. 203 


Reinforced TFE. Dixon Corp., Plastics Div., 
2 pp. Electrical, physical, mechanical and 
chemical properties of reinforced TFE. 204 


Plastics Lining. Dow Chemical Co., 18 PP, 
illus., No. 171-77. Properties and uses of 
vinylidene chloride lining for storage tanks 
and fume ducts and hoods. 205 


Polyester Film. E. I. du Pont de Nemours 
& Co., Inc., Film Dept., 8 pp, illus. Uses and 
physical and chemical properties of Mylar 
Polyester film. 206 


Rubber, Viny! Parts. Ohio Rubber Div., Eagle 
Picher Co., 6 pp, illus., No. 715. Information 
on natural, synthetic and silicone rubber 
Parts, and molded and extruded plastics 
Parts. 207 


Polyethylene Resins. Eastman Chemical Prod- 
ucts, Inc., 36 pp, illus. Characteristics and 
properties of various polyethylene resins for 
moldings, extrusions, coatings and blown 
shapes. Information on polyethylene color 
concentrates. 208 


Plastics Laminates. Farley & Loetcher Mfg. 
Co., Plastics Div., 4 pp. Uses and properties 
of paper and fabric-base high pressure plas- 
tics laminates. 209 
Rubber-Asbestos Gaskets. F. D. Farnam Co., 
4 pp, illus. Strength, oil resistance, specifica- 
tions, uses and characteristics of rubber- 
asbestos gaskets. 210 
High Impact Plastics. Fiberite Corp., 4 pp, 
illus. Describes reinforced phenolic and mela- 
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mine molding compounds and gives properties 
of various Fiberite materials. 211 


Plastics Laminates. Formica Corp., 4 pp, illus. 
Sizes, uses and grades of paper, canvas, linen, 
asbestos and glass-base laminated plastics. 

212 


Kel-F Laminates. U. S. Gasket Plastics Div., 
Garlock Packing Co., 4 pp, illus., No. AD- 
152. Properties of a corrosion resistant Kel-F 
Plastics lining material. 213 
Silicone Products. General Electric Co., Sili- 
cone Products Dept., 8 pp, illus., No. CDS-129. 
Properties and uses of silicone rubber, fluids, 
resins, water repellents, electrical insulation, 
lubricants and paint vehicles. 214 


Reinforced Plastics Parts. Bolta Products Div., 
General Tire & Rubber Co., 20 pp, illus., No. 
BN-1156-5. Uses and properties of a low 
pressure reinforced plastics sheet material 
called ‘‘Boltaron.’’ 215 
Rigid Plastics Pipe, B. F. Goodrich Co., 
Plastic Products Div., 8 pp, illus. Describes 
high impact rigid Koroseal plastics pipe, fit- 
tings and valves. 216 
Cellular Rubber. B. F. Goodrich Co., Sponge 
Products Div., 32 pp, illus. Compression, ten- 
sile strength, and chemical and oil resistance 
of sponge rubber. 217 


Latices for Textiles. B. F. Goodrich Chemical 
Co., 16 pp. Uses and properties of Hycar 
synthetic rubber latices in the textile in- 
dustry. 218 


Sandwich Structural Material. Goodyear Air- 
craft Corp., 32 pp. Lightweight sandwich ma- 
terial developed for use on aircraft. 219 


Custom-Made Rubber Parts. Goshen Rubber 
Co., Inc., 8 pp, illus, Information on develop- 
ment and production of custom-made rubber 
parts. 220 


High Density Polyethylene. W. R. Grace & 
Co., Polymer Chemicals Div., illus. Two book- 
lets on high density polyethylene. One dis- 
cusses injection molding of high density poly- 
ethylene; the other discusses the extrusion of 
this material into film, sheet and tubing. 221 


Tubing Insulation. Rubatex Div., Great Ameri- 
can Industries, Inc., 6 pp, illus., No. T-258. 
Physical properties, installation data and sizes 
of closed cellular rubber tubing a 

2 
Plastics, Metal Fabrications. Ainsworth Pre- 
cision Castings Co., Div. of Harsco Corp., 4 
pp, illus. Facilities for die casting, plastics 
molding, metal stamping, forming and weld- 
ing. 223 
Corrugated PVC Sheets. H. M. Hartwell & 
Son, Inc., Industrial Plastics Div., 24 pp, 
illus. Lining procedures for corrugated PVC 
sheet liners. 224 
Tefion Parts, Haveg Corp., Halocarbon Div., 4 
pp, illus., No. T-50. Chemical, mechanical, 
thermal, electrical and other properties of 
Teflon products. 225 
Electrical Conductor. Hitemp Wires, Inc., 4 
pp, illus. Physical and electrical properties 
and advantages of a reinforced TFE electrical 
conductor. 226 


Polyester Resins. Durez Plastics Div., Hooker 
Chemical Corp. Data sheets on fire resistant 
polyester resins. 227 
Electrical Casting Compounds. Houghton La- 
boratories Inc., Electrical Insulating Materials 
Div., 6 pp, illus., No. ESS-1. Comparative 
properties, uses and design information on 
Hysol electrical casting compounds. 228 


Plastics Laminate. G. B. Lewis Co., Plexton 
Dept., 4 pp, illus. Properties and uses of a 
plastics laminate made of fibrous materials 
and polyester resins 229 


Epoxy Insulating Resins. Minnesota Mining 
& Mfg. Co., 6 pp, illus. Physical and electrical 
properties, viscosity characteristics and prod- 
uct information on epoxy insulating resins. 230 


TFE Insulating Tapes. Minnesota Mining & 
Mfg. Co., Reinforced Plastics Div., 4 pp, illus. 
Electrical, physical and chemical properties 
of four types of TFE electrical insulating 
tapes. 231 


Polyurethane Rubber. Mobay Chemical Co., 22 
pp, illus. Solvent and acid resistance, physical, 
electrical and mechanical properties, compres- 
sion characteristics and low temperature prop- 
= of Mondur/Multron polyurethane oo 
ers. 


Filled Nylon. National Polymer Products, Inc., 
4 pp, illus. Sizes, shapes, properties and 
uses of molybdenum disulfide filled nylon 
parts. 233 
Plastics Laminates. New England Laminates 
Co., Inc., illus. Properties, prices and design 
information on epoxy-glass, epoxy-paper and 
phenolic-paper laminated plastics sheets. 234 
Rubber Products. Paeco Rubber Co., 12 pp, 
illus. Facilities for producing custom-made 
molded and extruded rubber products. 235 


ENGINEERING 


Uses of Nylon. Polymer Corp. of Pennsylva 
illus. Use of nylon in the chemical, electri 
machine tool, food, textile and instrun 
industries, 

Precision Molded Parts. Raybestos-Manhat: 
Inc., Equipment Sales Div., 16 pp, illus. 
550. Precision molded products for al 
motive, industrial, household appliance 

special applications. 


Teflon Gaskets. Raybestos-Manhattan, |] 
Packing Div., 4 pp, illus. Design data 


dimensional information on Teflon gas} 
and flexible couplings. 238 
Reinforced Plastics. Raybestos-Manhatt 


Inc., Reinforced Plastics Dept., 11 pp 
formation on _ reinforced plastics mold 
compounds, and impregnated and unimpre.-- 
nated felts, papers and fabrics. 239 
Silicone Rubber Products. Raybestos-Manh 
tan, Inc., Rubber Div., 8 pp, illus, Propert 
and uses of silicone rubber products 
Silicone rubber-coated cloths. 240 
Plastics Films. Reynolds Metals Co., 4 
illus. Brochure on Reynolon PVA/4-6 Seri: 
polyvinyl alcohol films for use in formi 
reinforced plastics. 241 
Teflon Tubing. W. S. Shamban & Co., 4 pp 
illus., No, 7122. Uses, sizes and properties 
of “standard wall’ and ‘“‘micro-thin’’ Tefion 
tubing. 242 
Epoxy Resin. Shell Chemical Corp., Chemica) 
Sales Div., 4 pp, No, SC: 57-43. Compounding 
and handling information, and properties of 
a low viscosity epoxy resin for laminating 
and casting applications. 243 
Nylon Resins. Spencer Chemical Co., 28 pp. 
illus. Properties, moldability, chemical re- 
sistance and machinability of low, medium 
and high viscosity nylon resins. 244 
Small Plastics Parts. Standard Plastics Co., 
Inc., 8 pp, illus, Describes a custom service 
for molding thermoplastic and thermosetting 
resins irto small plastics parts, such as 
lenses, bearings and jewelry. 245 
Laminated Plastics. Synthane Corp., 28 pp 
illus., No. S-358-75. Chemical resistance, me- 
chanical, electrical and physical properties, 
uses, dimensional data, and design informa- 
tion for 36 grades of asbestos, paper and 
glass-base laminated plastics. 246 
Synthetic Rubbers. Texas-U. S. Chemical Co., 
260 Madison Ave., New York 16, 60 pp. Speci- 
fications, physical and chemical properties, 
and standard recipes for butadiene-styrene 
rubbers. Write on company letterhead directly 
to Texas-U. S. Chemical Co. 

Polysulfide Sealants. Thiokol Chemical Corp 
8 pp. No. 2-58. Properties, application data 
and uses for aluminum colored, polysulfide 
liquid sealants and fillers. 247 
Thin Teflon Parts. Sparta Mfg. Co., Div. of 
U. S. Ceramic Tile Co., 4 pp, illus. Describes 
a patented process of custom molding Teflon 
parts in thin sections and shapes. 248 
Plastics Foam Insulation, U. S. Rubber Co., 
Ensolite Div., 6 pp, illus. Insulation efficiency 
and shock absorbing qualities of expanded 
plastics foams. 249 
Sponge Rubber. U. S. Rubber Co., Kem-Blo 
Sponge Div., 4 pp, illus. Applications, dimen- 
sions and specifications for various types of 
sponge rubbers. 250 
Silicone Rubber, Colonial Rubber Co., Div. 
of U. S. Stoneware Co., 3 pp. Physical prop- 
erties, sizes and uses of 50, 70 and 80 Duro- 
meter silicone rubber sheets. 251 
Extruded Plastics, Rubber. Conneaut Rubber 
& Plastics Co., Div. of U. S. Stoneware Co. 
4 pp, illus, No. CR-53. Die making and 
production facilities for rubber and plastics 
extrusions. 252 
Synthetic Rubber Products. Western Felt 
Works, Acadia Synthetic Products Div. 6 
pp, illus, Shows various types of molded, ex- 
truded, die cut and lathe cut synthetic rubber 
parts and sheets. 253 
Rubber Parts. Williams-Bowman Rubber Co., 
1 p. Dimensional tolerances for extruded and 
molded rubber gaskets, washers and rubber- 
covered rolls. 254 


Other Nonmetallics 
® Parts ® Forms 


Felts. American Felt Co., 8 pp, illus., No. 
18. Describes a line of felts and explains with 
charts and diagrams their properties and 
characteristics, 258 
Ceramic Materials. Stupakoff Div., Carborun- 
dum Co., 6 pp. Physical and electrical chs'- 
acteristics of ceramic materials. 259 
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fF ocked Paper. Cellusuede Products, Inc., illus. 
cample kit containing actual swatches of 
c lored flocked paper. Suggestions for cutting, 
f lding and printing the flocked paper. 260 


Class Fabrics, Coast Mfg. & Supply Co., 20 
p3, illus. Properties and uses of plain, finished 
id impregnated glass fabrics. 261 

Felt. Continental Felt Co., Inc., 10 pp, illus. 
history of felt and a description of some of 

; uses in machinery and industrial products. 

262 

cynthetic Fibers. E. I. du Pont de Nemours 
Co., Inc., Textile Fibers Dept., Wilmington 

3, Del., 76 pp, illus. Design information, 

roperties and uses of synthetic fibers. Write 

1 company letterhead directly to Du Pont. 


\/ood Products. Gamble Brothers, Inc., 28 pp, 

lus. Shows wood products manufactured by 
1e company, including industrial wood parts, 
1air parts and athletic apparatus. 263 
eramic Parts. Centralab Div., Globe-Union 
ne., 16 pp, illus. Properties and uses of 
lumina and other ceramic materials. In- 
ormation on metallizing ceramics. 264 
specialty Papers. Knowlton Brothers, Inc., 
Watertown, N. Y., 12 pp, illus. Information 
on a line of specialty papers for facsimile 
ransmission, filtering, electronic laminates, 
and radio and TV speakers. Write on com- 
pany letterhead directly to Knowlton. 


Glass Fiber Insulation. L.O.F. Glass Fibers 
Co., 4 pp, illus., No. WMF-2. Insulating ef- 
ficiency, compressibility and uses of quartz 
and glass fiber thermal insulations. 265 


Carbon Parts. Morganite, Inc., 12 pp, illus. 
Chemical and physical properties and sizes 
of carbon parts. 266 
Paper Products. Mosinee Paper Mills Co., 3 
pp, illus. Outlines uses and advantages of a 
flame resistant paper and average physical 
properties of flat and creped neutral papers. 

267 
Zirconia Powder. Titanium Alloy Mfg. Co., 
Div. of National Lead Co., 14 pp, illus. 
Stabilized zirconia powder for ceramics, re- 
fractories, insulation and abrasives. 268 


Thermal Insulation. Norton Co., Refractories 
Div., 6 pp, illus., No. CP8.4.2. Composition, 
electrical properties, grain size and uses for 
an electrical grade thermal insulation made 
of fused magnesium oxide. 269 


Carbon Parts. Ohio Carbon Co., 4 pp, illus. 
Thermal, mechanical and electro-mechanical 
properties of carbon parts. 270 
Graphite Products. Speer Carbon Co., 8 pp, 
No. AD. Information on grades, sizes and 
properties of graphite and carbon products. 
Includes typical applications. 271 
Acrylic Fiber. Union Carbide Chemicals Div., 
Textile Fibers Dept., Union Carbide Corp., 
16 pp, illus. How ‘“‘Dynel’’ acrylic fiber is 
made. Outlines its properties and uses in 
industrial fabrics. 272 


Felt. Western Felt Works, 28 pp. Discussion 
of felt: its applications, composition, specifi- 
cations and testing methods. 273 


Finishes @ Cleaning & Finishing 


Finish for Aluminum. Alchemize Corp., 2 pp. 
Operating characteristics, advantages and uses 
of an aluminum chemical polishing process. 

277 


Carbide Powders. Allegheny Ludlum Steel 
Corp., Carmet Div., 15 pp, illus. Data sheets 
giving applications, physical characteristics 
and grain structure of various grades of car- 
bide powders. 278 


Corrosion Inhibitor. Solvay Process Div., Allied 
Chemical Corp., 17 pp, illus. Use of sodium 
nitrite in corrosion prevention. 275 


Zinc, Cadmium Finishes. Allied Research Prod- 
ucts, Inc. Iridite finishes for zinc and cad- 
mium in chromium-like, olive green, iridescent 
and other colors. 279 


Phosphate Coatings. Amchem Products, Inc., 
4 pp, illus, Method of application, coating 
time, temperature range, coating weight and 
specifications for a series of phosphate coat- 
ings. 280 
Metal Strippers. Enthone, Inc., Div. of Ameri- 
can Smelting & Refining Co., 4 pp, illus., 
No. 16021. Selective metal strippers for re- 
moval of plated coatings, excess solder, and 
metal smuts. 281 
Colored Conversion Coatings. Chemical Corp., 
4 pp. Tells how to produce colored chromate 
conversion coatings on zinc-plated parts, 276 
Vitreous Enamel for Aluminum. E. I. du Pont 
de Nemours & Co., Inec., Electrochemicals 











Dept. Presents complete information on vitre- 
ous enamel for aluminum. 282 


Tank Lining. E. I. du Pont de Nemours & 
Co., Inc., Fabrics Div., 8 pp, illus. Chemical, 
abrasion, heat and ozone resistance of a pre- 
cured isobutylene tank lining. 283 


Finishing. E, I. du Pont de Nemours & Co., 
Inc., Finishes Div., 8 pp, illus. Bulletins 12 and 
13 discuss the uses, advantages and disadvan- 
tages of two finishing techniques. 284 


Porcelain Enamel. Erie Ceramic Arts Co., 20 
pp, illus. Origin and development of porce- 
lain enameling. Use of porcelain enameling 
in meter dials, telephone number plates and 
instruction plates. 285 


Colored Silicone Finishes. Midland Industrial 
Finishes Co., illus. Properties and uses of 
colored silicone finishes. 286 


Phosphate Coatings. Oakitc Products, Inc., 8 
pp, illus. Describes an iron phosphate com- 
pound that cleans and phosphates metals at 
the same time and a zinc phosphate coating 
for tank application. 287 


Porcelain Enamel. Porcelain Enamel Institute, 
1145 19th St. N. W., Washingetcn 6, D. C. 
File folder covers general information about 
porcelain enamel, gives characteristics, prop- 
erties and corrosion resistance of porcelain 
enamel. Write on company letterhead directly 
to Porcelain Enamel Institute. 


Rhodium Electroplates. Sel-Rex Corp., Precious 
Metals Div., 20 pp, illus. Properties, uses, 
plating formulations and operating instruc- 
tions for a rhodium electroplating process, 288 


Corrosion Resistant Coating. Tube Reducing 
Corp., Niphos Process Div., 4 pp, illus. Corro- 
sion and abrasion resistance, ductility, weld- 
ability and brazability of a nickel-phosphide 
coating called ‘‘Niphos.’’ 289 


Protective Coatings. U. S. Stoneware Co., 
Plastics & Synthetics Div., 30 pp, illus. Prop- 
erties, uses, limitations and cost of specialized 
protective coatings. 290 


Joining & Fastening 


Epoxy Adhesives. Carl H. Biggs Co., 4 pp, 
illus., No. 1. Characteristics and uses of @ 
number of epoxy adhesives for bonding metals, 
glass, ceramics and rubber. 292 


Fasteners. Boots Aircraft Nut Corp., 6 pp, 
illus. Information on threaded inserts for 
sheet metal assembly and other uses. 293 


Iron Powder Electrodes. Champion Rivet Co., 
8 pp, illus. Lists current ranges, mechanical 
properties and deposition rate of four iron 
powder electrodes for arc welding. 


Adhesives. Cordo Chemical Corp., 24 pp. Prop- 
erties, uses, application data and prices of 
adhesives used to bond metals, plastics, wood, 
glass, paper, cloth and leather. 295 


Explesive Rivets. E. I. du Pont de Nemours 
& Ce., Inc., Explosives Dept., 32 pp, illus., No. 
A-2281. Data on high speed industrial ex- 
plosive rivets and aircraft explosive rivets. 


Silver Brazing. American Platinum Silver Div., 
Engelhard Industries, Inc., 16 pp. Manual on 
selective fluxing for low temperature silver 
brazing. 297 


Fasteners. General Tire & Rubber Co., illus. 
Self-mounting fasteners for shock-mounting 
metal, plastics and glass parts. 


Die Cast Nuts. Gries Reproducer Corp., 3 pp, 
illus. Sizes, tolerances and uses of die cast 
zinc alloy cap nuts. 239 


Lock, Weld and Clinch Nuts. Grip Nut Co., 
12 pp, illus. Specifications and applications 
for Gripco fasteners. 300 


Adhesives. Products Research Co., 64 pp, illus. 
Heat and chemical resistance, low tempera- 
ture flexibility, bond strength and uses of 
polysulfide rubber adhesives and coatings. 301 
Welded Steel Tubing. Rome Mfg. Co., Div. of 
Revere Copper and Brass Inc., 16 pp. Sizes 
and dimensions of various welded steel tubes 
made of cold and hot rolled carbon steel. 302 
Self-Locking Fasteners. Simmons Fastener 
Corp., 42 pp, illus., No. 1257, Detailed speci- 





To get suppliers’ free literature use 
prepaid post card on pp 35 and 36. 














fications, 


and installation data for special self-locking 
fasteners. 303 


High Temperature Brazing. Solar Aircraft Co., 


engineering drawings, applications 


4 pp, illus., No. 010. Advantages and char- 
acteristics of high temperature brazing in 
missile construction. 304 


Cold Headed Fasteners, Progressive Mfg. Co., 
Div. of Torrington Co., 16 pp. How cold head- 
ing saves waste, improves design and adds 
strength to various types of fasteners. 305 


Nylon Screws. Weckesser Co., 3 pp, illus. 
Installation data for black nylon screws and 
nuts. 306 


Methods & Equipment e Testing 


Hardness Tester. Wilson Mechanical Instru- 
ment Div., American Chain & Cable Co., Inc., 
2 pp, illus., No, TT-58. Dimensions, features, 
operational data and prices of a Rockwell 
hardness tester. 307 


Testing Machine. American Machine & Met- 
als, Inc., Riehle Testing Machines Div., 8 pp, 
illus., No. RR 13-56. Describes a testing ma- 
chine for creep and stress rupture tests, 308 


Testing Spring Steel. Associated Spring Corp., 
8 pp, illus., No. 5. Recent issue of ‘‘Main- 
spring’’ describes some special inspection tests 
for hardened spring steel. 309 


Fatigue Testers. Baldwin-Lima-Hamilton Corp., 
Electronics & Instrumentation Div., 12 pp, 
illus., No. 4217. Operating instructions and 
features of multi-range fatigue testers. 310 


Environmental Testing. Bowser-Morner Testing 
Laboratories, Inc., 8 pp, illus. Facilities for 
conducting sand and dust, humidity, fungus, 
temperature, altitude and salt spray enyiron- 
mental tests. 311 


Rivet Setter. Chicago Rivet and Machine Co., 
6 pp, illus, Gives dimensional data and fea- 
tures of a machine that sets two rivets at a 
time. 324 


Induction Hardening. Cincinnati Milling Ma- 
chine Co., Process Machinery Div., 4 pp, illus. 
Describes an induction hardening machine. 325 


Chilling Units. Cincinnati Sub-Zero Products 
Inc., 4 pp, illus, Dimensions, temperature 
ranges and thermal capacities of chilling units 
for metal stabilization, testing, tool treating 
and gas dehydration. 312 


Industrial Radiography. E. I. du Pont de Ne- 
mours & Co., Inc., Photo Products Dept., 
24 pp, illus. X-ray films, chemicals and 
screens for industrial radiography. 313 


Industrial Radiography. Eastman Kodak Co., 
X-Ray Div., Rochester 4, N. Y., 140 pp, illus., 
price $5. Use of radiography for industrial 
inspection. Write on company letterhead di- 
rectly to Eastman Kodak. 


Precision Balis. Industrial Tectonics, Inc., 2 
pp. Lists available materials, both metallic 
and ceramic, and size ranges of precision 
balls. 314 


Metal Analysis. Lindberg Engineering Co., 
Laboratory Equipment Div., 12 pp, illus., 
No. T-1067. High frequency induction units 
for analysis of carbon, sulfur and hydrogen 
in cast iron, carbon steel and titanium. 315 


Electronic Testing Machines. Tinius Olsen 
Testing Machine Co., 40 pp, illus., No. 54. 
Operating data and specifications for stand- 
ard electronic physical testing machines from 
500 to 1,000,000-lb capacity. 316 


X-Ray Units. Picker X-Ray Corp., 12 pp. 
Specifications, sizes and features of station- 
ary and mobile industrial x-ray units. Infor- 
mation also on a low voltage x-ray unit. 317 


Resins for Sheil Molding. Plastics Engineering 
Co., 18 pp, illus. Analyzes shell molding proc- 
ess with description of resins developed for 
manufacturing sheil molds. 318 


Wax Injection Presses. Alexander Saunders & 
Co., 9 pp, illus., No. WP57. Dimensional data, 
specifications, features and prices of wax 
injection presses. 319 


Design Models. Scott Industries Inc., 8 pp, 
illus. Characteristics and uses of standard and 
special three-dimensional models for product 
design. 320 


Bond Strength Tester. Scott Testers Inc., 1 
p, illus. Information on sample preparation 
and operation of a tester used to determine 
internal bond strength of papers. 321 
Product Evaluation. U.S. Testing Co., Inc., 2 
pp. Briefly outlines commodities, products and 
merchandise tested by the company. 322 
Perforating Dies. S. B. Whistler & Sons, Inc., 
24 pp, illus., No. 55. Sizes, shapes, applica- 
tions and punching pressures of adjustable 
perforating dies. 323 
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In the foreground, L. D. Beery, Jr., 
operates the Stokes 526-R4 press— 
newes? addition to Ceromel’s exten- 
sive facilities. Another R4 is in the 
background. In the insert—the dim- 
ple plate and shaft detent are shown 
actual size. Note the unusual blind 
spline, a tough assignment made easy 
with Stokes powder metal presses. 





Ceromet Inc., La Puente, California manufac- 
turer of powdered metal products, makes dimple 
plates and shaft detents for a major West Coast 
precision tool company. The combination of sin- 
tered metal and Stokes compacting presses were 
chosen for this job to provide fast, economical 
production of quality, close-tolerance parts. Both 
pieces are produced at the rate of 25 per minute, 
sintered in a dissociated ammonia atmosphere, 
and case hardened .020” in a carbo-nitriding 
furnace. 


Stokes industrial compacting presses produce these 
parts at an estimated 60% cost reduction over 







Powder Metal Press Division 
F. J. STOKES CORPORATION 
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5500 Tabor Road, Philadelphia 20, Pa. 


For more information, turn to Reader Service card, circle No. 466 














CEROM al INC., cuts 


precision tool parts costs 60% with 
STOKES POWDER METAL PRESSES 


machining — make possible the production of effi- 
cient designs not even possible by older and 
costlier methods. The reproducibility of dimen- 
sional control is within 1%—thanks to powder 
metallurgy techniques and Stokes preci- 
sion equipment. 


Stokes Engineering Advisory Service will be glad 
to consult on your specific powder metal applica- 
tions—to help design parts, punches and dies, or 
complete production facilities. Additional tech- 
nical information on the entire Stokes line of in- 
dustrial compacting presses will be sent you 
on request. 
















Allied’s new Irilac #1000 is a concen- 
trated solution of a _ water-soluble 
polymer with built-in complex corro- 
sion inhibiting materials. It was de- 
veloped to answer the needs of the 
metalworking industry for a non- 
conversion process that will provide 
corrosion resistance and resistance to 
fingerprinting and abrasion on base 
metals and electrochemically or chemi- 
cally finished surfaces—without chang- 
ing the appearance of the metallic 
surface. 





There are no hazards involved—Irilac 
is non-fuming, non-toxic, and requires 
no special fire prevention measures. 


? THE PROCESS 


Irilac #1000 is diluted with water to 
5 provide a simple one-pass working solu- 
tion. It is then applied by dip, brush or 
spray and forms a coating that quickly 
bonds to the metal surface without re- 
acting with the surface. 


THE PROPERTIES 


The resulting coating is clear, trans- 
parent, thin yet durable. It has excel- 
lent water-resistant properties, and can 
be rubbed, handled and subjected to 
rough treatment. The surface to which 
Irilac has been applied is not altered— 
in fact, the transparent coating brings 
full tone to colored surfaces and clarity 
J to iridescent surfaces. The water-thin 
, physical characteristic of the solution 
means that the coating provides pro- 
















Introducing Allied’s 


) “1000 


New Clear Protective Coating for 
All Metals ...as safe and easy to 
handle as Water! 





i ” a 
Manufacturers of IRIDITE®, IRILAC'’’:, ARP® Brighteners and Plating Chemicals 





tection in recessed areas that are 
difficult, if not impossible, to protect 
with other methods. 








STEEL PANELS: bore (left) and coated with 
Irilac (right) after 8-hour salt spray. 





ALUMINUM PANELS: bare (left) and coated 
with Irilac (right) after 168-hour salt spray. 


WHERE IRILAC CAN 
BE USED 


Irilac #1000 can be applied to any 
metal—wet or dry—treated or un- 
treated. All metals can be processed in 
one operation in the same solution. It 
can be applied in conjunction with any 
process—over Iridite, anodized, phos- 
phated surfaces, black oxide, etc. Sur- 
faces treated with Irilac provide a good 
base for paint. 


New method of protection incorporates corrosion inhibitors in a water- 
soluble polymer base. Dries to an extremely thin, tough, durable coating— 
clear in color. Does not chemically affect base metal or any post-treatments. 
Used as a protective treatment alone or to enhance value of post-treatments. 


APPLICATION 
ADVANTAGES 


No other process or material available 
for the protection of metals offers all 
the application advantages found in 
new Irilac #1000: 


] ‘It can be applied to any clean metal simply 
by dip, brush or spray. No special equip- 
ment is required. 


2 Saves time—just apply and dry—no re- 
action time required. 


3 No hazards involved—no exhaust or 
special fire protection equipment is re- 
quired. Irilac is non-fuming and non-toxic. 


4 Soves space. Presents no disposal problem. 
Low in first and final costs. 


Because of its versatility and complete 
safety, Irilac has unlimited uses. For 
example, it will protect aluminum 
furniture, brass hardware and fixtures, 
steel parts of all types, zinc castings, 
etc. In fact, any base metal or plated 
surface, or those treated with electro- 
lytic or chemical post-treatments, can 
be improved or enhanced with Irilac. 


IRILAC #1000 MAY BE 
THE ANSWER TO YOUR 
PROTECTION PROBLEM 


Our development staff will be glad to work 
with you to determine the significant bene- 
fits Irilac can offer you. Simply send us some 
parts and let us show you what Irilac can 
do. No obligation, of course. 


ee Allied Research Products, Inc. 


4004-06 EAST MONUMENT STREET 


West Coast Licensee: L. H. Butcher Co. 


For more information, turn to Reader Service Card, circle No. 384 


> BALTIMORE 5, MARYLAND 
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Look to L:0-F Glass Fibers for 
HIGH temperature insulations with 
LOW weight and space factors 





L:O-F Glass Fibers’ High Temperature hisulations are avail- 
able in strong felted sheets (2/16" or 2” thick) or bulk form. 


MICRO-QUARTZ °® GLASS MICRO-FIBERS 





Insulation for temperatures Insulation for temperatures 
in the order of 2000° F up to 1000° F 
Felted Micro-Quartz will withstand tempera- Felted glass Micro-Fibers will withstand ex- 


tures as high as 3000° F for short periods of posure to temperatures up to 1000° F*. 
exposure, and continuous exposure at 2000° F*. 


*except where reaction might occur with certain chemicals or materials. 


Made from extremely fine fibers, Micro-Quartz and Glass Micro-Fibers offer su- 
perior thermal conductivity, amazingly light weight and low heat capacity. The 
difference lies primarily in the temperature range. 


They are particularily effective for: 
© equipment subjected to frequent heating cycles at high temperatures. 


® equipment requiring maximum thermal resistance per unit thickness 
of insulation, and high diffusivity. 


® portable equipment where space and weight are critical factors. 


LF 


If you have a high-temperature design problem, write on your 
letterhead to: L*O*F Glass Fibers Company, Dept. 37-128, 
GLASS) FIBERS 1810 Madison Ave., Toledo 1, Ohio. 





L-O-F GLASS FIBERS COMPANY rotevo 1, onio 


For more information, turn to Reader Service card, circle No. 473 For more information, circle No. 480 » 
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the Newest Source 
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JaLl's Completely New Stainless Mill. 
of-Tifelal-re Molto ME-Yale]ial-\-1a-YoRm (OMe IN Z-MA Viol? the Tasteast | 
delivery on Quality Stainless Sheet and Strip § # 
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Now you can demand the quality you need and get the J & L can now offer stainless sheet and strip to the mo be 
service you want from the most advanced stainless steel P cole flale MES ol -lalhileoh ilolale producing stainless sheets 

sheet and strip source in the industry. J & L's new extremely close tolerances in widths up to 48 inches. 

Sendzimir Mill at Louisville, Ohio, is the result of years of By efficient, flexible scheduling and roKol Te lviohi-MlahZ-al iol 
planning by specialists to provdele a new facility of such . support, J & L offers stainless steel! buyers everywhe 
perfection that yield of the highest quality is assured. the fastest possible service. 
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Ma The 54” Temper Mill 


& Coil Preparation Line for Incoming Hot Rolled Sheet Hot Anneal Furnace —Entry End 
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Surface Checking the 50: Slitter jm 


The 5C_ Slitter. One of Three Slitting Lines for Cutting 
@elimialiowesial © 


p 


wy Ore of the two Shear-to-ienath Lines for Cutting Coils 
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Shiny as a new dime 


When you need steel fasteners that 
look their very best, order Beth- 
lehem electroplated fasteners. 

Bethlehem bright-zinc-plated 
fasteners enhance the appearance 
of bolting applications because they 
have a smooth finish that is shiny 
and rich-looking. They meet ASTM 
Specifications A-164-55 RS, LS, 
and GS, and can be produced with 
definite classes of thread fit in all 
sizes up to a length of about 30 in. 

. | 2 Bethlehem cadmium-plated fas- 

, @ teners are also available, made to 

| ASTM Specifications A 165-TS, 

OS, and NS. Type TS is the most 
popular thickness. 

Where conditions call for in- 
creased resistance to certain types 
of corrosion, we have the facilities 
to passivate electroplated fasteners 
by means of a dichromate dip, or 
by using surface conversion coat- 
ings, such as iridite and cronak. 

Regardless of the styles or quan- 
tities you need, just say the word, 
and we'll have a representative 
call to tell you more about electro- 
plated fasteners. 


A 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Steel Corporation. Export Distributor: Bethlehem Steel Export Corporation BETH EHE v 
i 


BETHLEHEM STEEL Bias 





"AND WEIRKOTE CAN DO AWAY WITH PLATING 


0. 
A. 


A zinc-coated steel that won't peel or flake? That could save us a lot of money every 
month. Just what makes this Weirkote so special? 

It’s made by the continuous process, you know, which integrates zinc and steel so 
that the toughest fabrication won't break down the bond. You can work Weirkote to 
the very limits of the stee! itself. 


. Of course, that means the most complicated parts would have protection against rust. 


| like what I’m hearing. Is there more? 


. Yes... now Weirkote is treated to inhibit wet storage stain (white oxide). To make a 


long story short, I’d say this: With Weirkote, you can turn out a better product at lower 
cost. And you can free a lot of the capital, floor space and time you have tied up in 
plating operations. 


Send for free booklet that details the time- and cost-saving advantages of skin-tight 
zinc-coated Weirkote. Weirton Steel Company, Dept. E-7, Weirton, West Virginia. 


RARE 


DIPPING AFTER FABRICATION! IT WONT PEEL OR FLAKE: 


WEIRTON STEEL 
COMPANY 


WEIRTON, WEST VIRGINIA 
a division of 


NATIONAL STEEL abe CORPORATION 


For more information, turn to Reader Service card, circle No. 440 
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D-J casts, finish machines, plates and assembles door 

hardware for a Mid-West merchandiser. Eleven zinc 
rts are die cast... then tapped, reamed, faced and plated. 
her parts are drawn and stamped as needed. Springs, lock 
mshers, screws, locks and keys are purchased. Finally, D-J 
sembles and packages the units. 


D-J die casts, machines, flock finishes and assembles 

damper for York Corporation. Unit is a complex high 
precision assembly of ten die cast parts including racks, 
pinions, and pistons. D-J flocks interior parts before assembly, 
seals seams to air-tightness under pressure. Exterior surfaces 
are carefully alodined. 


3 pages of proof Doehler-Jarvis can do 
jmore for you than die cast parts... 


D-J casts, profile shapes, taps and electro-statically paints 
TV set parts for Radio Corporation of America. Ready- 
assembly die castings are by far the lowest-cost way to pro- 
ce lightweight metal bezels and glass retainers for RCA 
ctor TV sets. Their dimensional stability speeds assembly. 











D-J casts, machines, and assembles turntable hubs for 
well-known phonograph manufacturer. Hubs are 
trimmed, turned, slotted, reamed and fitted with bearings. 
The bearings are then chamfered and sized. Tolerances of 0.001 
inch or less are maintained throughout all these operations. 
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Operator removes die cast zinc main channel for Lincoln 

or Continental window assembly from large 48” casting 
machine. Part is quenched in cooling solution then conveyed 
to trimming. D-J is now researching production techniques 
on giant 72” machine, world’s largest. 


7 ™~ 


Ingenious double-acting trimmer removes gate, trims 

flash, finishes slots, taps 3 holes. Notice jig at right 
miters corner of frame. Scrap metal is collected, re-melted, 
re-refined and re-used. Minimum metal consumption is a big 
advantage of die casting. 


-D-J makes, machines, plates, puts together’ 


Buffing, too, is set up for maximum economy. Part is “Christmas trees” carry channels through plating. Part 
snap-clamped to device that positions it automatically is given optimum copper, nickel, chrome thicknesses using 


for buffing wheels. When leaving fast-moving buffing lines, an automatic “plate-on-plate-off” current sequence that de- 


parts are racked and processed by conveyor through degreasing velops unusually high quality long-lasting finish desired for 
into plating without further handling. this premium car. 





ay Ganged machines complete drilling, tapping, reaming. 
Behind operator you can see a universal work toting 
device. Removable pins support work and present it to operator 
prepositioned for speediest handling. (For another view of 
device, see following picture.) 


ria Window assembly for 


Window is glazed and finish assembled in special jig. 

Here die cast channel, glass and other parts (some made, 
some purchased by D-J) are put together and weather sealed. 
Packaged part is shipped both to the Lincoln and Continental 
plants and to distributor warehouses. 


4 


Not everyone knows that Doehler- Jarvis 
does extensive machining, finishing and 
sub-assembly work as well as die casting. 


But it’s true. Every Doehler-Jarvis Plant (8 in the 
U. S. and Barber Die Casting in Canada) mass 
produces sub-assemblies, as well as die casting and 
finishing basic parts. And you can rest assured, 
costs undercut those that customers might achieve 
in their own plants. 


Costs are bound to be low. Doehler-Jarvis has in 
abundance versatile machining, metal forming and 
joining equipment plus finishing facilities that are 
unique. Experienced design, purchasing and pro- 
duction personnel, too. Everything needed to set up 
economical, continuous production, assembly, and 
packaging lines. 


Continental 


There are other savings, too... savings in your 
plant. Less tooling, for example. And you receive 
a responsibly inspected, fully functional sub- 
assembly ready for immediate use. Many D-J cus- 
tomers take delivery only on sub-assemblies needed 
for basic production. Spare-part production goes 
directly to customer’s distributors. 


Makes sense, doesn’t it? Especially when you see, 
as in these three pages of pictures, how D-J handles 
typical production work. 


Maybe you could push your costs down this way, 
too. Care to talk it over? 





Doehler=Jarvis 


DIVISION OF NATIONAL LEAD COMPANY 
General Offices: Toledo 1, Ohio 


In Canada: 


. Barber Die Casting Co. Limited 
Hamilton, Ontario 
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y ...ideas start when you 
study these coatings... 
for products 

that work outdoors 


* 









More than weatherability is needed for outdoor products — 
attractive colors...unusual textures...chemical resistance. ..simplified 
production ...That’s why youll find such a rich fund of idea-starters 
in the properties of coatings based on BAKELITE Brand 
Vinyl Dispersion Resins. 






or OO 







These organosols and plastisols offer a variety of formulations that range 
from glossy to textured, from hard to resilient. They can 
open up entirely new fields for coatings. 





One type, for example, is applied in a quarter-inch thickness for 
cushioning metal and even providing electrical insulation. 
Another rugged variety outlasted ordinary coatings tenfold in 
abrasion tests. The chemical resistance of still another has 
led to its use in lining chemical drums. Metal coated with these 
materials can be post-formed — they won't crack, chip, 
or lose adhesion. Some types can be molded. 


In fact, they can be used for roller-coating, spraying, knife 
coating, dip coating, slush molding, rotational 
molding, casting, and extrusion .. . 


Learn how coatings based on BAKELITE Brand Vinyl Dispersion 
Resins can improve your product designs. Write for 
the names of coatings formulators who work with them, or for 
technical information on specific uses. Address 
Dept. LV46L, Union Carbide Plastics Company, 
Division of Union Carbide Corporation, 
30 East 42nd Street, New York 17, N. Y. 


a i t pays to design with coatings based on BAKE LITE @ a UNION i 
Ad BRAND CARBIDE. 
PLASTICS & 


The terms BAKELITE and UNION CansiDE are registered trade-marks of UCC. 
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ul IS ALWAYS NEW? 


BAKELITE 


BRAND 


PLASTICS 





It continually appears in mew compounds and forms to meet 
new specifications. 


It encourages the creative talents of design engineers, 
architects and interior and industrial designers. 


You know the answer— BAKELITE Brand Plastics. 


And BAKELITE Brand Plastics almost invariably offer cost, 
production, and functional advantages as a plus! 


An example of the improvements in design made possible by 
BAKELITE Brand Plastics is shown at left. It is the first electronic 
brain, or memory unit, for music machines and jukeboxes. 

This assembly replaces the old electro-mechanical relay 

system of record selection and programming, which had moving 
parts that could wear out or fail. 


Whatever your design area, no matter how unusual the 
qualities you require for forming, strength, rigidity, 
flexibility, insulation, corrosion resistance—explore the 
proven advantages of BAKELITE Brand Plastics and Resins. 
The material that’s new all the time! 


Technical representatives with years of training and field 


experience are available to discuss your special design problems. 
Write Dept. LV-52D. 





UNION CARBIDE PLASTICS COMPANY 
Division of Union Carbide Corporation, 30 East 42nd Street, New York 17, N. Y. 
In Canada: Carbide Chemicals Company, Division of Union Carbide Canada Limited, Toronto 7 
The terms BAKELITE and UNION CARBIDE are registered trade-marks of UCC. 


For more information, turn to Reader Service card, circle No. 505 


... offering new freedom 
in design. ..and cost... 
and functional advantages ! 
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BAKELITE Brand Polystyrene was chosen to en- 
case this domestic food waste disposer...another 
example of a plastic meeting exact specifications. 
Ease of molding was required for the graceful 
design, along with chemical inertness, resistance 
to heat, attractive color and luster, durability 
and high impact strength. Molded of BAKELITE 
Brand TMDB-5161 for Waste King Corp., Los 
Angeles, by Modern Plastic Co., Los Angeles, and 
industrial Molding Corp., Culver City, Calif. 


BEARING PLATES and TERMINAL BOARDS 
of “BAKELITE’”’ Brand Phenolic are important 
components in the new automatic memory unit 
shown on the left-hand page. Using miniature 
toroid cores made of powdered ferrite material, 
operation is similar to that of giant electronic 
brains. BAKELITE Brand Phenolic was chosen for 
its excellent electrical insulation properties, high 
temperature resistance, impact strength, and 
dimensional stability. Developed by The Seeburg 
Corporation, Chicago, with parts molded by 
Mayfair Molded Products, Schiller Park, Ill., and 
stampings by Fibre Fabricators and Spaulding 
Fibre Company, both of Chicago. 
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Shown here is the difficult deep-drawing operation for the Amerock window sash lifts. The sash lifts are being blanked, drawn, pierced 


and trimmed on a 60-ton Rockforn Punch Press at the rate of 1100 per hour. USS Amerstrip has performed so successfully on this 
operation that*it is now used exclusively for this window lift. 


58 ¢« MATERIALS IN DESIGN ENGINEERING 
Formerly Materials & Methods 





i 





|. solves difficult double-draw problem 
maintains finish for plating 


When the Amerock Corporation of Rockford, Illinois, 
decided to make their unusual sash lift from strip steel 
instead of another metal, they ran into difficulties. The 
several different types of strip steel they tried failed 
to stand up under the severe forming operation. Ameri- 
can Steel & Wire Division was then consulted, and 
their recommendation for a 4' Temper, #2 Finish, Deep- 
Drawing USS Amerstrip proved ultimately to not only 
fulfill the deep drawing requirements, but permitted 
satisfactory plating. 

Joe Ellis, foreman of Amerock Blanking Department, 
said, ‘‘AS&W did an excellent job in developing a strip 





steel which would do this difficult double draw, yet 
maintain its finish for plating. We have had more 
trouble from other steels doing simpler jobs.”’ 

In the past 28 years the Amerock Corporation has 
grown to be the world’s largest manufacturer of cabi- 
net hardware. In addition to the window lift, many 
other items in their complete line of functional hard- 
ware are fabricated from USS Cold Rolled Amerstrip, 
including drawer pulls, hinges, knobs and cabinet 
hardware. 

American Steel & Wire. General Offices: Rockefeller 
Bldg., Cleveland 13, Ohio. USS and Amerstrip are trademarks 


Coils of USS Amerstrip are being fed into the Lytell Straightening Machine. When the smaller coil is gone, the holder is pivoted to 
permit the remaining coil of Amerstrip to be fed into the machine. 


American Steel & Wire 
Division of 


United States Steel 


Columbis-Geneva Steel Division, San Francisco, Pacific Coast Distributors * Tennessee Coal & Iron Division, Fairfield, Ala., Southern Distributors + United States Steel Export Company, Distributors Abroad 


For more information, turn to Reader Service Card, circle No. 465 
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DESIGNING WITH ALUMINUM 


This is one of a series of information 
sheets that discuss the properties of 
aluminum and its alloys with relation 
to design. Extra or missing copies of the 
series supplied on request. Address: 
Advertising Dept., Kaiser Aluminum & 
Chemical Sales, Inc., 1924 Broadway, 
Oakland 12, California. 














Recent INNOVATIONS in screw ma- 
chine equipment have made possible 
great strides in the accuracy, versatility 
and output rates of both single and 
multiple spindle machines. These ad- 
vancements, such as spindle-stopping 
attachments, increased spindle speeds 
and numerous secondary-operation ac- 
cessories, along with the superior work- 
ing qualities of improved aluminum 
alloys, have created new opportunities 
for the designer of precision, high- 
volume production parts. 


Advantages of the 
Screw Machine Process 


The screw machine process serves two 
primary design considerations: high 
quality and low production cost. Thus, 
whenever design of the parts permits, 
screw machining is usually chosen in 
preference to other fabricating meth- 
ods. 


High quality of product is, in part, 
the result of high quality starting ma- 


terials. The rod, bar and wire used in 
screw machine work is wrought during 
the forming process, thus acquiring 
good density, low porosity and fine 
grain structure. These properties are 
conducive to excellent machinability, 
faithful detail and fine surface finish. 


Materials having these properties, 
when worked in a process of inherently 
high accuracy and close control, pro- 
duce parts of dependable dimensions 
and great uniformity. Accurate concen- 
tricity and mating-part fits are attained, 
with closer tolerances possible than in 
any other primary fabricating method. 
For example, Class 3 threads, and other 
features of similar fineness, may be 
turned without undue difficulty. 


The properties contributing to high 
quality also contribute to low produc- 
tion cost. Fewer secondary operations 
are necessary, because of the fine as- 
machined surface finishes, the intricacy 
of detail and the dimensional accuracy 


DESIGNING WITH ALUMINUM SCREW MACHINE PRODUCTS 


possible in the basic screw machine 
process. Rejection rates are low, and 
subsequent automatic handling proces- 
ses are facilitated by the uniformity of 
the parts. 


Reduced unit costs also stem from 
the wide range of available high speed 
equipment and mill-standard raw 
materials, the relative simplicity of 
machining set-up and the faster deliv- 
ery of finished parts. Expensive dies 
and fixtures are not required. And be- 
cause stock cutting tools generally may 
be used, tooling and maintenance costs 
are minimized. In-process modification 
of parts is relatively quick and easy. 


Added Advantages 
with Aluminum 


The designer will find these native 
features of the screw machine process 
even more valuable when the physical 
and mechanical advantages of alumi- 
num are considered. 
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Fig. 1 
TYPICAL PROPERTIES OF ALUMINUM SCREW MACHINE ALLOYS 
COMPARED WITH STEEL AND FREE-CUTTING BRASS 
Tensile Yield Shear Modulus of Thermal 
ici i ical* Th It Expansion 
oe tek eiziny formers = auRtY prea.) Resistivity Conductivity (68 tv 580 F.) 

B1113 Steel 85,000 75,000 — 14 170 29.0 x 106 .283 20.0 360 12.8 x 106 

(Cold Drawn) 

C1018 Steel 82,000 70,000 amet 20 163 a“ “ “ “ “ 

(Cold Drawn) 

B1112Steel 82,500 + — 71,000 _ 15 = 170: 30.0x 108 “ “ “ “ 

(Cold Drawn) 

#271 Brass 58,000 45,000 34,000 25 143 14.0 x 106 307 6.6 800 20.5 x 106 

(Free Cutting) 

ALUMINUM 

ALLOYS 

2011-T3 55,000 43,000 32,000 15 95 10.2 x 106 102 48 990 22.9 x 106 

2011-T8 59,000 45,000 35,000 12 100 10.3 x 106 102 48 990 

2014-T4 62,000 42,000 38,000 20 105 10.6 x 106 101 5.7 840 23.3 x 106 

2017-T4 62,000 40,000 38,000 22 105 10.5 x 106 101 5.7 840 23.5 x 106 

2024-14 68,000 47,000 41,000 19 120 10.6 x 106 100 5.7 840 23.2 x 106 

6061-0 18,000 8,000 12,000 30 30 10.0 x 106 .098 3.8 1190 23.5 x 106 

6061-14 33,000 21,000 24,000 25 65 10.0 x 106 .098 43 1170 

6061-16 45,000 40,000 30,000 17 95 10.0 x 106 .098 43 1170 

7075-T6 83,000 73,000 48,000 11 150 10.4 x 106 101 §.7 840 23.6 x 106 





*in microhms/cm. at 68 F. tin B.T.U. per inch per square foot per hour. 















Form 


MATERIALS IN DESIGN ENGINEERING 


a 


Mate: 





ty Tree] 


<n AE! ee Ie > 





>_-_— A © © ee Se FP OCOD 


sa —_—_— aon as 

















DESIGNING WITH ALUMINUM No. 29 (Continued) 






Kaiser Aluminum 





While almost all aluminum alloys 
are well adapted to machining, a num- 
ber of them are especially designed for 
turn-cutting operations. The wide range 
of these alloys permits matching the 
characteristics of the alloy to the work- 
ing requirements of the part. Some 
aluminum alloys provide strength 
properties approaching those of cold- 
drawn mild steel. Others have machin- 
ing qualities equal to free-cutting brass. 
All have good corrosion resistance un- 
der proper conditions of use. 


Alloy 2011, for example, the most 
popular aluminum alloy for screw 
machined products, is an especially 
free-machining metal with excellent 
mechanical properties, accepting heavy 
feeds at high cutting speeds. This alloy, 
and some of the other aluminum alloys 
available for the designer’s selection of 
optimum property combinations, is 
listed in Fig. 1 along with representa- 
tive brass and steel materials. 


Alloy 2017, which like 2011 is one of 
the most frequently selected aluminum 
alloys for screw machine work, has 
somewhat higher ductility than 2011, 
while retaining good machining quali- 
ties. 

Strongest of these copper-bearing 
aluminum alloys is 2024, which can be 
readily roll-threaded, spot welded and 
finished to fine surface qualities. It is 
widely used for durable fittings and 
fasteners. 


The 6061 and 7075 alloys listed in 
Fig. 1 illustrate the versatility of alu- 
minum for screw machine product ap- 
plications. Note that 6061, for example, 
increases five-fold in yield strength 
from its annealed condition to its T6 
temper stage, which is attained simply 
by heat treating. This 6061 material is 
readily welded by all methods, may be 
torch or furnace brazed, and has good 
resistance to corrosive attack as well as 
excellent machinability. 

Alloy 7075 offers the strength quali- 
ties of cold-drawn steel at one-third of 
the weight per volume in an easily 
machined, spot weldable material. 


More Helpful Design Properties 


In addition to their qualities of superior 
machinability and high strength-to- 
weight ratio, these aluminum alloys 
offer many other properties helpful to 
the screw machine product designer. 
For electrical usages, aluminum 
alloys offer conductivity, in proportion 






to weight, ranging up to double that of 
electrolytic copper. Similarly, thermal 
conductivity is higher than in free- 
cutting brass and three or four times 
greater than in ferrous metals. This 
quality affords quick, even distribution 
of heat, where heat is desired, while 
providing rapid dispersion of undesir- 
able heat. Thus, aluminum termimals, 
fittings and other parts designed for 
screw machine fabrication are of great 
value in electrical equipment, appli- 
ances and other high-volume produc- 
tion items. 


Another unique property of alumi- 
num, valuable to many modern design- 
ers, is its retention of structural strength 
at low temperature levels. Aluminum 
alloys actually increase in tensile 
strength and elongation, without em- 
brittlement, as temperatures drop. The 
increasing demand for precision fittings 
and accessories in liquid-gas fueled 
missiles, for example, gives great signi- 
ficance to this unusual feature of alumi- 
num for screw machine parts. 

Still another valuable design prop- 
erty of aluminum is superior resilience 
under stress, especially in the stronger 
alloys, due to low modulus of elasticity. 
In a component subject to normal oper- 
ating loadings, not involving excessive 
impulsive shocks or fatigue effects, the 
ability, “U,” of a metal to absorb energy 
from tensile or compressive strains 
may be expressed as: 

where stress S, in psi, does not exceed 
U= VoE yield strength; V is the volume of metal 
under this stress; E is elastic modulus. 

The relative capacity of aluminum 
to absorb energy may then be observed, 
for equal volumes and equal elastic 
strengths, as the simple ratios: 

U aluminum Ualuminum _ 
Tbrass brass = 1.36, andy steel = 2.91 
For equal elastic strengths and equal 
weights: 
inum U aluminum 
Th —= 4.1, and Usteel 8.1 
(Equations derived from values in 
table below—taken from ASM Metals 
Handbook. ) 











: Density 
Metal E (psi Ibs./cu. in. 
Aluminum 
(2011) 10.3 x 106 102 
Free Cutting 
Brass 14x 106 307 
Steel (B1112) 30 x 106 .283 





















Variety of Finishes Applicable 


Among further advantages of alumi- 
num screw machine products is the 
great variety of mechanical, chemical 
and electro-chemical finishes applic- 
able to these alloys. While aluminum 
screw machining alloys have attractive 
natural appearance, artificially induced 
finishes may be preferred or required 
for many applications. 


Decorative effects may be obtained 
by permanent color anodizing or by ap- 
plied coatings. Other finishes are used 
to reduce non-lubricated friction be- 
tween moving surfaces in contact, to 
improve resistance against abrasion 
and corrosion, to provide better adher- 
ence of paints or adhesive materials, 
and for many other reasons. Some of 
these available finishing processes are 
described in Fig. 2 on following page. 


Some means of corrosion protection 
may be required when aluminum screw 
machine products are used in contact 
with dissimilar metals in a corrosive 
environment. Various means may be 
used to provide this protection. 


Aluminum Offers 
Cost Advantages 


Further help in solving the designer’s 
problems in production economy is 
offered by the behavior of aluminum in 
shop handling and machining. The mill- 
standard starting materials are avail- 
able, in broad size ranges, from distri- 
butor stocks throughout the country. 
Providing three times as much volume 
per pound as heavier common commer- 
cial metals, aluminum use reduces 
freight and shop handling costs for 
both raw materials and finished prod- 
ucts. Natural corrosion resistance 
reduces or eliminates need for special 
protective attention under storage. 


In the machining process, aluminum 
materials offer more rapid dissipation 
of heat, long tool life and greater sta- 
bility of as-machined finish. The light- 
weight, finely-divided chips are easy to 
remove from production parts and 
machinery. Thus, the advantages of de- 
signing with aluminum alloys are found 
in all phases of cost, convenience, fab- 
rication and function. 


What the Designer Conceives... 


Aluminum Achieves 


To help designers make full use of up- 
to-date developments, the following 
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Fig. 2 











Type of Finish Name of Finish 


Grinding 


Polishing, buffing 
and coloring 


SOME AVAILABLE FINISHES FOR 
ALUMINUM SCREW MACHINE PRODUCTS 





Principle Purpose of Finish 


To remove surface imperfections. 


To remove surface imperfections and 
to achieve decorative finish. 





Chemical polishing 
Zincate 


: Scratch brushing To obtain a coarse- or smooth-lined 

Mechanical tonture. 
Satin finish To obtain a soft, smooth sheen. 
Burnishing To impart fine finish to a large 

number of small parts. 
Sand blasting To produce a uniform matte surface. 
Caustic Etch Decorative “frosted” finish. 
Crystalline chremate Paint base. 
: Chromate-phosphate- Paint base. 

Chemical fluoride 

Phosphoric acid Paint base. 


Bright finish or base for anodizing. 
Base for electroplating. 





Sulfuric acid anodize 


Electrolytic Chromic acid anodize 
Oxide *Hard anodizing 


Electrolytic polish 


Hard, corrosion-resistant oxide film, 
base for dyed coatings. 


Hard, corrosion-resistant oxide film. 


Extremely hard, corrosion- and 
wear-resistant film. 


High light reflectivity. 





Chromium plate 


Abrasion-resistant and decorative. 





*For use only with 6061 aluminum alloy. 





Electroplating Copper plate To promote solderability, decrease 
electrical surface-resistance. 
Silver plate Decrease surface resistance. 
ts Paint, lacquer, enamel Decorative, corrosion resistant. 
Painting *Porcelain enamel Hard, decorative, corrosion- 


resistant coatings. 








checklists summarize the advantages 
of modern screw machine production 
and the advantages of aluminum: 


12 Advantages of Screw Machine 
Production 


1. Starting material is a wrought prod- 
uct which gives high properties in 
the finished part. 

2. Very fine threads possible—as well 
as accurate threading. 

3. Excellent finishing possibilities— 
anodizing, etching, buffing, etc. As- 
machined finish gives very fine sur- 
face. 

4. Closer tolerances and more intricate 
parts possible than with other meth- 
ods. Mating parts match better. 

5. Excellent concentricity is guaran- 
teed. 

6. Fewer rejects for porosity when 
compared to a cast part. 

7. Lower costs for production tooling, 
dies, set-up; faster delivery of fin- 
ished parts possible due to fast 
availability of tooling, speed of set- 
up. 


MATERIALS IN DESIGN 


8. Modification of parts in production 
easier and less costly. 

9. Wide range of equipment and facil- 
ities available throughout the coun- 
try. 

10. Fewer secondary operations neces- 
sary; possible to avoid secondary 
finishing by using the as-machined 
surface. 

11. Lower costs for actual production 
due to high rates of production with 
available new equipment. 

12. Lower costs for finished parts due 
to competitive pricing among large 
number of suppliers. 


see our catalog in 


PRODUCT 


rates KAISER 
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12 Advantages of Aluminum 


1. Light weight— moving parts present 
less resistance to applied force, 
wear less; chips float out of recesses 
better for cleaning finished parts. 
Easier handling of raw material in 
plant, lower freight costs on finished 
parts. 

2. Non-magnetic. 

3. Corrosion resistant—can often elim- 
inate finishing. 

4. Non-sparking. 

5. Lower raw material cost per part. 


6. Greater conductivity —helps dissi- 
pate machining heat. 


7. Some alloys less susceptible to radi- 
ation absorption. 


8. More alloys available than some 
other metals, allowing a particular 
alloy to be related to a particular 
part. 

9.Less price fluctuation on raw ma- 
terials. 

10. Stock readily available. Size range 
broad and well stocked at distribu- 
tors throughout the country. 

11. New procedures in producing alu- 
minum screw machine stock now 
give greater tool life and higher 
production. New processes such as 
Electrofilming and Kanigen Coating 
have overcome old problems as 
galling and binding. 

12. Technical literature for designing 
purposes readily available. 

Engineering advisory services and 
technical literature on conversions to 
aluminum in screw machining are 
available without obligation to in- 
terested manufacturers. For further 
information and professional design 
assistance, inquire through the Kaiser 

Aluminum sales office listed in your 

telephone directory. 


Kaiser Aluminum & Chemical Sales, 
Inc., General Sales Office, Palmolive 
Bldg., Chicago 11, Illinois. Executive 
Office, Kaiser Bldg., Oakland 12, Calif. 







ALUMINUM 


THE BRIGHT STAR OF METALS 


SEE “MAVERICK” * SUNDAY EVENINGS, ABC-TV NETWORK + CONSULT YOUR LOCAL TV LISTING 


For more information, turn to Reader Service card, circle No. 448 
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FIRST TIME EVER! 
| Another 
: Y COLAC. 
HIGH IMPACT THERMOPLASTIC RESIN 
ACHIEVEMENT 
4 PROVIDES FASTER PRODUCTION, 
7 | EASIER ASSEMBLY, 





LOWER MANUFACTURING COS 





i § 

a % 
Only CYCOLAC measured up to all requirements for the first extruded 
> transistor cabinets ever made! Imagination and engineering provided 
1 savings of 87% on dies and engineering costs alone. CYCOLAC also has 
r many other outstanding properties which made this possible. High impact 
r strength, bright glossy colors, light weight, dimensional stability, 


excellent shock resistance, chemical resistance, and superb 
electrical properties. Moving smoothly off the production line, extruded te 

profiles are cut to width, speaker openings die-stamped, units cabinets use 

inverted, cemented and presto! . . . cases are complete! produced by 


Ww i 





To add to your profit picture, find out how CYCOLAC can help tics, tinea. tar eesti 
ke more attractive, better products and save m ' tronics Division of Allied 
you make , P ve money! Redio Corp, GME 


Write Today for Technical Literature 








PACESETTER IN 


! Lb | Division of BORG WARNER e Washington, 
ar. on also represented by: W. Va. 


oy ARN 


i 


CHEMICAL WEST COAST: Harwick Standard Chemical Co., Los Angeles, Cal. » ap 


CANADA: Dillons Chemical Co. Ltd., Montreal & Toronto 
SYNTHETIC RESINS _ export: British Anchor Chemical Corp., New York 










For more information, turn to Reader Service card, circle No. 434 
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Taylor insulating materials help keep 
Lionel trains rolling, too 


Model trains and the giant real things use hundreds of 
vulcanized fibre and laminated plastic parts. Designers 
rely on these materials because of high reliability and 
low cost. 

Although primarily applied as insulating materials in 
electric motors, power supply units, track elements, 
locomotives and cars—there are many instances where 
the unique mechanical properties of these materials are 
effectively put to work. An example is the use of lam- 
inated plastic gears (silent gear stock) to transfer power 
from electric motors. 

You, too, may have applications where Taylor vul- 
canized fibre and laminated plastics will cut costs and 
improve product reliability. Our application engineers 
will be glad to discuss them with you. Both our plants— 
Norristown, Pa., and La Verne, Calif.—are equipped 
for prompt supply of basic materials or fabricated parts. 
Write us for details. TAYLOR FIBRE CO., Norristown 
45, Pa. 


For more information, turn to 
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Taylor Vulcanized Fibre Parts Insulate the rotors used to 
power Lionel model engines. Photos supplied by courtesy of 
The Lionel Corporation. 








Jor 


LAMINATED sharky VULCANIZED FIBRE 


Reader Service Card, circle No. 403 























A message to the designers 
and producers of industrial equipment 


HOW 
AN ENGINEER 


Many of the most important users of industrial equip- 
ment are users of metallizing. More than 6000 of them 
today — a list that reads like a Bluebook of American 


industry. They use this modern process to maintain — 


and improve —the performance of equipment they buy. 
They have found through long experience that worn 
areas of machine parts can be made to give doublé and 
H C triple the ordinary service life by metallizing them with 


materials superior to the base metal. In many cases, 
new equipment is disassembled and critical parts metal- 
lized before they are used. These companies do this at, 
very low cost. 
B E ST It will cost you nothing to find out if metallizing can 
improve the performance of your product, at low cost; 
give your company an important sales advantage. A 
comprehensive Engineering Data Bulletin on metalliz- 
ing is yours for the asking — or better yet, a conference 
with an experienced, full-time, trained Metco field 
engineer in your territory who stands 
ready to advise users of metallizing as 
well as prospective users, how this low- == 
cost process can go to work for them. === 
Maybe it can go to work—profitably : PSs Se 


—for your company. Telephone, wire, hic 
‘eee 
or write. SRS 












You can provide the same advantages on a production 
basis at a fraction of that cost. Many manufacturers of 
industrial equipment are doing just that because it 
gives them a competitive sales point that they can use 
to advantage. One of these days an alert competitor of 
yours may get the same idea — and the business. 
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Free Bulletin No. 136 | 

Basic Engineering Data on SPRAYED COAT- 

INGS of METALS and CERAMICS 
SOCeeeeeeeeeeeeseeeeeeeaeeeaeaeaeaaaaaaeaaaseae 


Metallizing Engineering Co., Inc. 


1175 Prospect Ave., Westbury, L. |., New York +* cable: METCO 


in Great Britain: Telephone: EDGEWOOD 4-1300 
METALLIZING EQUIPMENT COMPANY, LTD.— Chobham near Woking, England 








For more information, turn to Reader Service card, circle No. 408 
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ALUMINUM...Design-able | 


There is probably no one metal with so many 
favorable characteristics, offering so much to so 
many applications, as aluminum. It is the com- 
bination of these characteristics that helps alu- 
minum to improve products, parts, and their 
production. 

As proof of this, consider the staggering 
growth in usage that this versatile metal has 
enjoyed just since 1946—over 2 billion pounds 
more aluminum used in 1957 than in 1946. 
Consider, too, a few of the properties aluminum 
offers a designer: 


Light Weight— Weighing 14 as much as copper, 
steel and brass, aluminum offers a big advantage 
for many products where weight is important. 
Light weight can also mean lower labor costs, 
lower costs in shipping, handling and installa- 
tion. And you can get three times as many parts 
from a pound of aluminum as from a pound of 
the other metals. 
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High Strength—Some aluminum alloys are 
stronger than structural steel. Aluminum alloys 
are being used in rugged applications like dump 
truck bodies, building structurals and highway 
bridges. 


Good Electrical Conductor—One of the main 
reasons you see more and more aluminum in 
cable, transformer windings, switches, motors, 
capacitors, and bus duct is its conductivity. 
One pound of aluminum is equal electrically to 
two pounds of copper. This conductivity, plus 
its light weight, strength, and workability, 
makes aluminum an important cost-cutter in 
electrical equipment and systems. 


Finish Variety — No other metal can be finished 
in so many different ways, for so many different 
effects. You can achieve a brightly-colored or 
clear finish by anodizing. Aluminum can also be 
electroplated, painted, porcelainized. 


REYNOLDS 


mi teole mm Bal-leaet-| 
Conductivity 


Easily Machined 
Tale M atlall-jal-re| 
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Resistant 





because its versatile 





You can finish aluminum by polishing, buff- 
ing, embossing, scratch-brushing, spin finishing 
—by just about any mechanical method. Or 
you can leave it unfinished, and still have an 
attractive product. 


High Thermal Conductivity—Aluminum con- 
ducts heat rapidly and efficiently, thus, it is 
ideal for air-cooled engines, heat exchange ele- 
ments, evaporators, cooking utensils. Another 
characteristic of aluminum is its low emissivity 
—it retains heat, making it mure efficient for 
air ducts. 


Corrosion-Resistance—Aluminum won’t rust. 
But equally important is the fact that alumi- 
num will keep its brightness and strength when 
handling many chemical agents that attack 
other metals. This is why so much aluminum 
piping, jacketing, tanks, vessels, and structurals 
are used in the chemical and petroleum fields. 


ALUMINUM 








Get the details on all of the characteristics 
and properties of aluminum and its alloys, and 
on how it can improve your products, cut your 
costs. Contact the Reynolds Design and En- 
gineering Service, through your local Reynolds 
office. 


Reynolds Metals Company, P.O. Box 2346-HM, 
Richmond 18, Virginia. 


Watch Reynolds new TV shows 
“WALT DISNEY PRESENTS” and “ALL-STAR GOLF” 
every week on ABC-TV. 


The Finest Products 
Made with Aluminum 


are made with 


REYNOLDS G8 ALUMINUM 


For more information, turn to Reader Service card, circle No. 402 
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WHEATLAND ELECTRIC WELD STEEL TUBING 


e Completely inspected —inside and out 
Tested for strength and bendability 
Uniform wall thickness 
Close concentricity of the |.D and O.D. 
Extra clean surface 








FOR INFORMATION, CONTACT— 


EATLAND TUBE COM PANY 








BANKERS SECURITIES BUILDING, PHILA. 7, PA. « MILLS: WHEATLAND, PA. DELAIR, N.J. 


For more information, turn to Reader Service Card, circle No. 441 
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MAGNESIUM WELDABILITY: 


boon to efficient design 


Weld efficiencies up to 95%, many other joining methods 
help make magnesium easy to fabricate and repair 


AGNESIUM, with its excellent 
weldability, offers many opportu- 

nities for efficient design. It is easily 
welded by inert-gas shielded-metal arc 
(both tungsten arc and consumable 
electrode types), as well as by gas and 
electric resistance (spot, seam and 
flash). High strength welds and joint 
efficiencies as high as 95% are common. 
Magnesium can also be joined by all 
conventional mechanical fastening de- 
vices or it may be bonded by adhesives. 


INERT-GAS SHIELDED-ARC WELDING. Arc weld- 
ing provides an efficient means of join- 
ing both cast and wrought magnesium 
alloys. Any joint commonly used in the 
arc welding of steel may be used when 
welding magnesium. Very thin sections 
can be arc welded, as well as very 
thick plate. 





a 


ARC WELDING provides an efficient means 
of joining both cast and wrought magnesium 
alloys. 


This method requires no flux and per- 
mits high welding speeds with ac- 
curate control of the weld bead. Either 
direct or high frequency alternating 
current may be used, depending on 
thickness of material. 


CONSUMABLE ELECTRODE WELDING. This inert- 
gas shielded-metal arc process features 
the use of a consumable magnesium 


JOINING MAGNESIUM, a 144-page handbook, discusses all methods of 
joining magnesium alloys. Includes factual information on weld properties, 
design of joints, proper equipment and procedures. Also contains numerous 
photos, tables and mechanical detail drawings. For your copy, contact the 
nearest Dow Sales Office or write to THE DOW CHEMICAL COMPANY, Midland, 
Michigan, Department MA 1454J-2. 


electrode and a high current density 
arc with inert gas shielding. It per- 
mits high welding speeds and high 
metal deposition rates with sound 
welds. Properties are better than those 
of tungsten arc welds. Consumable 
electrode welding is a semi-automatic 
process, suitable to large scale repeti- 
tious welding. All the common types 
of joints can be welded by this method 
but it seems particularly suited to butt 
and fillet welds. 


SPOT WELDING. Spot welds in magne- 
sium have excellent static strength with 
slightly lower fatigue strengths than 
for riveted joints. The designs for spot 
welding magnesium are similar to those 
used on aluminum. Both AC & DC 
spot welders of the type used for alum- 
inum may be used for magnesium. 


SEAM WELDING. Seam welds are made 
in magnesium in much the same man- 
ner used for spot welding. Continuous 
or intermittent type welds have strength 
properties comparable to those ob- 
tained in spot welds. 


FLASH WELDING. Flash welding has not 
been used extensively in joining mag- 
nesium in production, but enough ex- 
perience in small scale work with this 
process indicates that it can be adapted 
to high production joining. Virtually 
the same equipment and techniques 
used to flash weld aluminum are uti- 
lized for magnesium. 


DIP BRAZING. This method of joining 
magnesium alloys by submerging them 
in a molten flux has advantages over 
welding in some applications. It causes 
no shrinkage or warping, thus making 
it ideal for jobs in which close toler- 
ances are mandatory. The process is 
finding particularly extensive use in 
electronic applications such as wave 


guides. 


For more information, turn to Reader Service card, circle No. 368 












YOU CAN DEPEND ON 


ADHESIVE BONDING. The uninterrupted, 
continuous joints possible with adhe- 
sive bonding have aroused consider- 
able interest in many industries, par- 
ticularly aircraft. 


potas’ 


ADHESIVE BONDING of magnesium offers 
many advantages where fatigue strength is 
important. 


Here’s why: 


(1) Better fatigue characteristics. (2) 
Permits use of thinner gauge magne- 
sium than riveting thus allowing 
greater weight saving. (3) Adhesive 
acts as an insulator between dissimilar 
metals in the joint. (4) Permits 
smoother surfaces for aerodynamic 
uses. (5) Better production assembly 
is possible because large areas can be 
joined at one time. 


MECHANICAL JOINING. Magnesium can 
be joined mechanically by any of the 
conventional fasteners and_ various 
types of inserts. The procedures em- 
ployed are essentially the same as 
those used for other metals. For best 
results, however, some special design 
considerations may be necessary. These 
are discussed in detail in the book, 
“Joining Magnesium”, described below. 
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Weldability—weiaing is the only technique 


that we can use to join two pieces of metal so that 
they act as a single piece cf metal. 

Not all metals. Steel stands alone as the most 
weldable of all practical metals. Not all steels, but 
most of them can be welded without any sacrifice of 
strength or elastic behavior. More than that, steel 
can usually be welded without special precautions, 
without critical timing procedures, without excessive 
heat input, without elaborate and corrosive fluxes, 
without color change in the base metal, and with 
little danger of cracking. Welding engineers deserve 
most of the credit for the fact that steel can be 
welded so easily. With their help, steel producers 
have made many important break-throughs. 

Before the 1930’s, carbon and manganese were the 
main strength-producing elements in steel. Designers 
wanted stronger steels so they could build lighter 
structures—and they wanted to weld these steels 
because there is no lighter fastening system. But as 
the carbon content was raised to strengthen the 
steels, the weldability decreased and designers were 


handicapped because they had to fasten “‘light- 
weight” high carbon steels with heavy rivet and 
gusset-plate assemblies. 

In 1933 United States Steel introduced the first 
low carbon, high-strength, low-alloy steel—USS Cor- 
TEN Steel—and later USS Tr1-TEN Steel. Both steels 
achieved 50,000 psi minimum yield strength with 
alloying elements other than carbon, and could be 
welded with normal procedures. The world of alloy 
steels was brightened, too, with the introduction a 
few years ago of USS “‘T-1” Steel, a constructional 
alloy steel combining tremendous strength (100,000 
psi min. yield strength), toughness and weldability 
without requiring preheating or stress relief. 

No matter what combination of properties you 
desire in a steel, there is a weldable steel that will do 
the job. In fact, there is theoretically one best steel 
for any application, and it can be selected from our 
family of Steels for Design: Carbon, High Strength, 
Alloy and Stainless. If you could use help in finding 
it, check United States Steel, 525 William Penn 
Place, Pittsburgh 30, Pennsylvania. 


United States Steel Corporation « Ameri Steel & Wire « Columbia-G Steel « National Tube s 
Slatiasinoue h:heen = Genoa Sunmehel Reade athdted mass teach tieent Geena (ss) United States Steel 





Lower Left—Problem: Design butt-weld fittings for high-pressure 
oil and gas lines. Solution: Designer used USS Tr1-TEN Steel, a 
high-strength, low-alloy steel particularly noted for its weldability. 
Pay-off: Fittings made lighter due to thinner plates; welding was fast 
and easy; less weld metal was needed; and the weld was as strong 


as the parent metal. 


Lower Middle—Problem: Build a bedplate for a printing press 
requiring 534 welds. Solution: Builder used USS ‘““T-1”’ Constructional 
Alloy Steel. Pay-off: Tremendous strength and toughness of ““T-1”’ 


& 
be 
* 
“% 


withstands thunderous impact from high-speed printing rollers and 


cutting knives—and not one weld has failed. 


Lower Right— Problem: Convert a concrete reservoir into a storage 
area for 2,000,000 gallons of ammonium nitrate. Solution: Reservoir 
was lined with corrosion-resistant USS Stainless Steel sheets. Pay-off: 
Quick, easy installation because the Stainless sheets were welded 
right on the job—3% miles of lap seams were welded and only two 
tiny imperfections were found when the welds were vacuum tested. 

USS, “T-1,’”’ Cor-Ten and Tri-Ten are registered trademarks 




















B-1 Flux is partic- 
ularly effective in 
removing refrac- 
tory oxides such as 
those formed in 
stainless steels. 


Operator fits preformed ring of 
BRAZE 541 prior to fluxing. This is a 
hose and tube assembly for an oil line. 






Here operator ap- 
plies gas-air torch, 
hand-feeding 
BRAZE 641 to joint. 






Oil-bearing unit 
under induction 
heating. 











Here’s How Stainless Stee/ Fue/ Systems Benefit From 
HANDY & HARMAN SILVER BRAZING 


“a ge 
























Tube Processing Corporation, Indianap- 
olis, Indiana, makes aircraft and missile 
fuel systems and, if anything has to 
be more failure-proof than a fuel line 
assembly in an airplane, you name it. 
The units shown here are made of 410 
stainless steel tube and 321 stainless 
steel fittings; when they’re joined, they 
must be joined permanently. Exhaustive 
tests, including X-ray, pass on each 


one of many Handy & Harman brazing 

alloys—both standard and special—made__if | 
to do a specific job and do it better than | : 
any other metal-joining method. H | 

Name your product and the metalsit’s | 
made of, the chances are very good indeed 
that one of Handy & Harman’s silver 
brazing alloys can join it better than the 
method you now employ. Better from ev- 

. ery aspect: economy, speed, strength, con- 
assembly before final acceptance. Operator placing oil line (of another quctivity, labor savings. Put your product 
, type) in induction heating ring. , . 

To meet all requirements: strength, in these pictures for the same benefits. , 
ductility, liquid and airtightness, production speed and An exclusive additional benefit is Handy & Harman’s 
economy, Tube Processing uses Handy & Harman’s spe- application Engineering Service. This is a service that exists 
cial alloy BRAZE 541 (formerly Alloy 4772) and HANDY — toshow you how these benefits can best be applied to your 
B-1 FLux. product. We invite you to take advantage of both Handy 

Developed strictly for brazing stainless, BRAZE 541 is | & Harman Brazing Alloys and Engineering Service. 







GET THE FACTS 


Technical Bulletins T-1 and 
T-2 give the general charac- 
teristics of silver brazing 
alloys plus the compositions, 
melt and flow points of 32 
separate alloys. Write for 
your copies. - 


Source of Supply and Authority on Brazing Alloysery::: 1»: 


ATLANTA, GA, 
BRIDGEPORT, CONN. 
PROVIDENCE, R. 1. 


HANDY & HARMAN 3 
General Olfices: 82 Fulton St., New York 38, MY. cucans. car. 


DISTRIBUTORS IM PRINCIPAL CITIES MONTREAL. CANADA 





For more information, turn to Reader Service Card, circle No. 395 
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Radiography reveals no foreign particles or voids in molded areas, shows 
the ultimate contact of the molded insulation with the central conductor. 


Seal unit of one of the repeaters 
of a transoceanic telephone cable. 








Radiography shows the rubber seal and 
molded parts are ready to take it 


VERY 40 MILEs along a trans- 
E oceanic telephone cable, there 
is a repeater—an electronic master- 
piece designed to boost the message 
along and made to operate 24 hours 
a day for a minimum of 20 years. 


Any foreign particles in the 
molded parts of the seal could 
reduce its performance. And with 
sea water pressures up to 8000 lbs. 
p.s.l. to resist, the adherence of the 


rubber seal areas to the central con- 
ductor and outer metal shell must. 
approach perfection. 

Radiography assists Western Elec- 
tric to make sure that each repeater 
measures up to specification. 

Using Kodak Industrial X-ray 
Film, Type AA, the radiographer 
can inspect each repeater thor- 
oughly, and quickly. This film has 
the sensitivity and speed to enable 


the work to be done even with low- 
power x-ray equipment. 

In all applications, Type AA Film 
is producing quality work in far 
less time. It is extending the service 
of present x-ray equipment, and 
increasing production with gamma- 
ray sources. 

Have your x-ray dealer or Kodak 
Technical Representative tell you 
about it. It saves time and money. 


EASTMAN KODAK COMPANY, X-ray Division, Rochester 4, N. Y. 


Kodak Industrial X-ray Film, Type AA 
Read what Kodak Industrial X-ray Film, Type AA, does for you: 


¢ Speeds up radiographic examinations. 


¢ Gives high subject contrast, increased 


detail and easy readability at all 
energy ranges. 


© Reduces the possibility of pressure 
desensitization under shop 


conditions. 


For more information, turn to Reader Service Card, circle No. 394 


e Provides excellent uniformity. 
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will do 
the job! 


The terms “Haynes,” “Haynes Stellite,” “Hastelloy,” “Haystellite” and “Union Carbide” are registered trade-marks of Union Carbide Corporation. 








A cut-off knife made of HAYNEs STELLITE alloy 
No. 19 slices through molten glass at 2200 deg. F. 
Despite the intense heat of the glass being molded 
into tumblers, and the severe erosive action of 
the glass on metal, the cut-off knife-maintains a 
0.015-in. clearance between itself and the mold 
ring... far longer than any other material ever 


used. 


Are you looking for a tough metal part to improve your machin- 


ery? It will pay you to look into HAYNEs alloys. There are more 
than 15 from which to choose, including HAYNES STELLITE 
cobalt-base alloys, HAYNEs iron-base alloys, HAYSTELLITE cast 


tungsten carbide, and HAsTELLoy nickel-base alloys. They are 
available as castings, forgings, completely fabricated parts, or as 
sheet and bar stock. Parts can be furnished machined or ground 
to specified size and finish. 


Our engineers will help you pick the right HAYNEs alloy to 


Tough, long-lasting metal- 
cutting saws over 20 inches in 
diameter, made of HayYNeEs 
STELLITE alloy sheet, slice the 
tops off copper ingots. 


For more information, turn to Reader Service Card, circle No. 396 


Kokomo, Indiana 


TYPICAL “HAYNES” ALLOY MACHINERY PARTS 
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Steam atomizer fuel burner 
nozzles of HasTELLoy alloy C 
resist corrosive agents and ero- 
sion for months, retaining 
essential contours. 


resist many conditions of wear, heat, or corrosion. 


AaALLOoOWws 
HAYNES STELLITE COMPANY 


Division of Union Carbide Corporation 
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High-temperature strength and 
corrosion resistance of diesel 
combustion chambers made of 
HasTELLoy alloy C make them 
“good for life of the engines.” 
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for strength, corrosion resistance and high finish 
..:If had to be Stainless 
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All orders for stainless steel for these artery forceps specify “Carpenter” because of “uniformity from 
shipment to shipment”. Freedom from seams and excellent machining to close tolerances are other 
reasons given by the fabricator. The stainless is specially processed to meet the rigid specifications. 
By specifying Carpenter you can take the pressure off both designer and fabricator. High temper- 
atures and stress variations are no longer problems. We'll back up our success stories with technical 
data and on-the-job service. Call your Carpenter representative for information on the stainless 


you need. The Carpenter Steel Company, 135 W. Bern Street, Reading, Pa. 


aryle i 


The Carpenter Steel Company, Main Office and Mills, Reading, Pa. 
Alloy Tube Division, Union, N. J. 

Carpenter Steel of New England, Inc., Bridgeport, Conn. 

Webb Wire Division, New Brunswick, N. J. 


For more information, turn to Reader Service Card, circle No. 389 
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Developed by Du Pont research 

















Du Pont research has developed an outstanding 
“‘Fairprene’’} coated fabric for diaphrams in fuel 
pumps and carburetors. This new “‘Fairprene’’ shows 
remarkable resistance to the effects of oxydized 
| | gasoline, or “‘sour gas,’’ and ozone. It is exception- 
| ally resistant to swelling in contact with highly 
aromatic fuels. In addition, this new ‘“‘Fairprene”’ 
coated fabric shows superior abrasion resistance 


ES CONSTRUCTIONAL AND PHYSICAL PROPERTIES(i{ 
F : Quality No. 22-005FO 21-009FO 22-006FO 
; FABRIC BASE NYLON COTTON NYLON 
Thickness .013” .013” .050” 
Tensile Strength—Lbs. /Inch, Min. foxrdo 80 x 80 300+ x 300+ 
Hl Tear Strength—Lbs., Trap., Min. 2x2 2x2 25x25 
[ Burst Strength—PSI, Mullens, Min. 125 125 500 
Ozone Resistance at 60 Parts Per Million* OK 208 Hr. OK 208 Hr. OK 208 Hr. 
: Fuel Resistance—Volume Change after 72 Hrs. 
Es at Room Temp. in ASTM High Aromatic Fuel** +3.3% +9.4% +20.9% 
*Ordinary diaphragm materials fail in 15 minutes under this test. 


**Ordinary diaphragm materials swell about 20% under the same conditions. 
ttThe above data are based upon tests on production experience and should not be used as specifications. 


NEW FAIRPRENE’ 
DIAPHRAGM MATERIAL 


demonstrates outstanding resistance to “sour gas,” 
ozone and aromatic fuels 


and retains its properties to -65°F. 

New “‘Fairprene’’ ozone and fuel-resistant coated 
fabric is offered in widths to 41” and thicknesses 
from 0.004” to 0.050”’, with cotton, rayon or nylon 
fabric inserts. Mail coupon or write for your free 
sample plus complete specifications and prices. 
E. I. du Pont de Nemours & Co. (Inc.), Fabrics 
Division MD-129, Wilmington 98, Delaware. 








DU PONT 
INDUSTRIAL COATED FABRICS 
SHEET STOCKS - CEMENTS 





REG. U.s. pat. OFF 






BETTER THINGS FOR BETTER LIVING ... THROUGH CHEMISTRY 






For more information, turn to Reader Service card, circle No. 499 


t‘‘Fairprene” is Du Pont’s registered trademark for its coated fabrics, sheet stocks and cements 


» Mail coupon for free sample of new ‘“‘Fairprene" ozone and 
aromatic fuel-resistant diaphragm material... 














| ese aes = 2s ees a aa es ae aes as>m asm aa sass as als a ee eee ae as eel ees { 
| E. I. du Pont de Nemours & Co. (Inc.) | 
Fabrics Division, Dept. MD-129, Wilmington 98, Delaware | 
[] Please send free sample of new ‘“‘Fairprene” diaphragm material with | 
| high ozone and aromatic-fuel resistance. | 
[J Please send bulletin on “Fairprene” industrial coated fabrics. 
| Name Position 
| Company 
| 
| Address | 
| City Zore State | 








DECEMBER, 1958 ¢« 77 








JILSON “ROCKWELL” 


HARDNESS TESTERS « WORLD’S STANDARD OF ACCURACY 


Equipment for 
EVERY Hardness Testing Requirement 











WILSON “ROCKWELL” HARDNESS TESTERS 
.-- ACCURATE AS A PRECISION BALANCE 


No matter what your hardness testing requirements are, there’s 
a WILSON “ROCKWELL” instrument to do the job. Choose from 
this complete selection of hardness testers: 

“ROCKWELL”’—for most hardness testing functions. 
Superficial—for extremely shallow indentations. 
Twintester—combines functions of ““ROCKWELL’”’ and ““ROCKWELL”’ 
Superficial testers. 

Semi-Automatic (manual feed) and Fully Automatic—for auto- 
matically classifying tested pieces as CORRECT, TOO HARD, or 
TOO soFrT—at test rates up to 1000 pieces per hour. 

Special Machines—for testing large objects, obtaining internal 
readings, and other unusual applications. 


ALL WILSON “ROCKWELL” hardness testers provide 

these advantages: 

Accurate performance—precision built, with exact calibration, for 
consistently correct results. 

Long life—durable as a machine tool. 

Easy operation—even an unskilled operator can get perfect 
readings. All controls conveniently grouped. 

Easy maintenance—interchangeable mechanisms, with spindles 
mounted on oil-less bearings. 








DIAMOND “BRALE” PENETRATORS... perfect testing every time 


A perfect diamond penetrator is essential 
to accurate hardness testing. Since one 
point of hardness on the ““ROCKWELL”’ 
scale represents only 80 millionths of an 
inch penetration—only 40 millionths on a 
Superficial tester—the slightest imper- 
fection will cause a false reading. 


Only perfect Wilson Diamond Brale 
Penetrators are sold. Each diamond is 
flawless, with no chips or cracks. It’s cut 
to an exact shape. Microscopic inspection 
of every diamond—one at a time—assures 
this perfection—and assures you of accu- 
rate hardness testing every time. 











TUKON TESTER ...for precision MICRO & MACRO testing 


The TUKON Tester measures extremely 
shallow indentations. It’s used, for in- 
stance, by manufacturers of watches, 
hairsprings, needles, and fine wire. Labor- 
atories use the TUKON for tests on indi- 
vidual crystals or particles of microscopic 
size. Producers of coatings, film, ceramics, 
and many other materials have made good 
use of the TUKON. 


Three models are available to meet your 
individual requirements. TUKON Testers 
use both the Knoop and 136° Diamond 
Pyramid Indenter. Each TUKON Tester is 
a self-contained hardness testing instru- 
ment— no accessory equipment is needed. 
Knife edges and levers of fixed length are 
used throughout for application of exact 
load and freedom from internal friction. 





A COMPLETE LIBRARY of helpful information 









A wide variety of bulletins describes the many instruments, acces- 
sories, and services Wilson offers. Write for your choice: 
DH-325—WILSON “ROCKWELL” Hardness Testers * DH-326—“ROCKWELL” 
Superficial Hardness Testers * DH-327—Special “RocKwELL” Testers, in- 
cluding Automatic and Semi-Automatic models + DH-7—ruxon Applica- 
tions * DH-328—TuKON Testers. 





MECHANICAL INSTRUMENT DIVISION 
AMERICAN CHAIN & CABLE 





230-E Park Avenue, New York 17, N. Y. 





For more information, turn to Reader Service card, circle No. 443 
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1% million pieces with Lehigh H 
..that’s a long run in any league! 


At Harvey Hubbell, Inc., Bridgeport, 
Conn., they were using a competitive 
grade of tool steel to form cord-clamp 
sections made from Grade 1010 steel 
strip. But each time they hit an average 
figure of 700,000 pieces, the die cracked, 
and had to be replaced. The manufacturer 
decided to call in Lindquist Steels Inc., a 
loeal distributor of Bethlehem tool steel. 


TYPICAL ANALYSIS 


Carbon 1.55 
Chromium 11.50 
Molybdenum 0.80 
Vanadium 0.90 


“With the finished part only .060 in. 
thick, we ought to do better than 700,000 
pieces. What do you suggest?” 

The distributor studied the operation, 
the cracked die, and the finished part. 
“1’d recommend Lehigh H,” he said. “It 
has the strength you need in a forming 
operation of this sort.” The Lehigh H 
was put on the job and produced 11% 
million pieces without any trouble. 

Lehigh H is our high-carbon, high- 
chromium, air-hardening tool steel. It’s a 
grade with outstanding wear-resistance 
and toughness. And it’s also a deep- 
hardening steel with high compressive 
strength. 

The best way to evaluate Lehigh H is 
by putting it to work—not in an easy 
job, but in a tough one. Your Bethlehem 
tool steel distributor carries Lehigh H in 
stock, and will see that it’s delivered 
promptly. Get in touch with him. 


Don’t Use Fresh Water 
For Quenching Tools 


Fresh water, regardless of its souree, 
contains dissolved gases which make it 
unsuitable for quenching tools. When 
tools are quenched in fresh water, gas 
is liberated at the surface of the tool. 
Gas pockets thus formed may prevent 
contact between tool and water, resulting 
in soft spots from ineffective quenching. 
Soft spots are undesirable because of 
their low hardness, and also because a 
quench which produces them may also 
cause cracking of the tools. 

Soft spots, and tool cracking assoei- 
ated with soft spots, can be avoided by 
quenching in water which has been pre- 
viously boiled, to remove the dissolved 
gases. If water cannot be boiled, quench a 
large amount of hot “dummy” material 
to expel the gases. As a further precau- 
tion against soft spots, it is preferable to 
use a 10 pet brine solution instead of 
water. It is also suggested that the dis- 
solved gases be expelled from the brine 
solution before use. 


USE DURAMOLD 
FOR COLD-HOBBING 


Bethlehem’s Duramold tool steels, in 
Grades A and B, are ideal for cold- 
hobbing plastic dies because they are free 
from injurious surface and. internal de- 
fects. Duramold A, an air-hardening 
grade, is annealed to 109 max Brinell. 
Duramold B hardens in oil, and hobs more 
readily than Duramold A. It is annealed 
to 100 max Brinell, and has an addition 
of boron to increase the core strength. 


For more information, turn to Reader Service Card, circle No. 446 
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SPUN TUBES 


Stainless steel, carbon steel, alloy iron or special analyses— 
versatile Acrpco tubes are ‘“‘custom-spun’”’ to the exact 
physical, chemical and metallurgical specifications required 
by design, manufacturing and end-use conditions. 

Because they are centrifugally spun, the metal grain struc- 
ture of Acrpco tubes is dense, non-directional and porosity- 
free. This superior grain structure not only makes AcrpPco 
tubes easier to machine to close tolerances, but also results 
in greater strength and durability. In addition, the inherent 
dimensional stability and concentricity of Acipco tubes make 
dynamic balance easier to attain in finished products. 

Acrpco’s compiete, integrated facilities for casting, heat- 
treating, machining, fabricating and testing offer the addi- 
tional advantages of “one source—from start to finish” 
service. 

Call or write today for information about Acrrpco tube 
applications in your field, or for expert technical assistance 
on your specific tubular metal problem. 

















SIZE RANGE: Lengths up to 410” 


have been produced to meet modern 
machinery requirements. OD's from 
2.25” to 50”; wall thicknesses from .25” 
to 4”. 

ANALYSES: All alloy grades in 
steel and cast iron, including heat and 
corrosion resistant stainless steel, 
plain carbon steel and special analyses. 


FINISHED: As cast, rough mach- 
ined, or finished machined, including 
honing. Complete welding and machine 
shop facilities for fabrication. 




















FABRICATION 


Complete, integrated facilities for 
machining, welding, finishing and heat 
treating of tubular s save time and 
expense for ACIPCO customers. 











SPINNING 


ACIPCO tubes are centrifugally 
spun to exact physical and metal- 
lurgical specifications. Thus, the 
exact size and metal analysis your 
sogease or project requires is as- 
sured. 


HEAT TREATING 


Modern equipment for uniform, 
controlled heat treating and 
quenching is an ACIPCO advan- 
tage for users of steel tubes where 
specific physical, mechanical and 
other metal properties are required. 


ACiPCO'S machine shop, one of 
the South's most completely 
equip » performs a full range of 
machine shop operations including 
turning, boring, drilling, facing, 
grinding, metallizing, polishing 
and honing. 





5/ 
TECHNICAL ASSISTANCE 


A staff of highly trained gineers, 
metaliurgiste, chemists, and craftsmen 
is available to wy and manu- 
facturers who specify ACiIPCO spun 








Special Products Division 
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Ma PHONE AL 1-8121, EXT. 285 ¢ BIRMINGHAM, ALA, 
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Optics Mfg. offers lifetime guarantee for 


projector case made of MARLEX 


‘‘We picked MARLEX for our new slide projector case 
and height adjustment knob because it is the least ex- 
pensive type of plastic material that has the required 
rigidity, resistance to heat and impact, colorability and 
gloss,’ says Herbert R. Leopold, Vice President of 
Optics Manufacturing Corp., Philadelphia, Pa. 

“Our new Opta-Vue is the first projector on the 
market with a thermoplastic housing. Since this was a 
design innovation, we had to be sure to select a suitable 
resin, so we tested them all. One “‘high-impact”’ plastic 
lasted just 4 hours in our heat test before it melted! 
Another “heat-resistant”? plastic cracked in several 


places in our drop test. MARLEX was the only material 
tested that matched all our specifications and passed 
all our tests. In fact, we advertise a lifetime guarantee 
for all MARLEX projector components!” 

Whether your major interest is injection moldings, 
vacuum moldings, extrusions, filaments, sheet or trans- 
parent film, you will find that MARLEX is the best 
thermoplastic resin for the job. In fact, no other ma- 
terial serves so well, and so economically in so many 
different applications. 

How can MARLEX serve you? 


*MARLExX is a trademark for Phillips family of olefin polymers. 


PHILLIPS CHEMICAL COMPANY, Bartlesville, Oklahoma 


A subsidiary of Phillips Petroleum Company 


PLASTICS SALES OFFICES 
CHICAGO 


111 S. York Street 
Elmhurst, tl. 
TErrace 4-6600 


NEW ENGLAND 

322 Waterman Avenue 
East Providence 14, 8.1. 
GEneva 4-7600 


NEW YORK AKRON 

80 Broadway, Suite 4300 318 Woter Street 
New York 5, N.Y. Akron 8, Ohio 
Digby 4-3480 FRanklin 6-4126 


MARLEX’ 


WESTERN 


317 W. Lake Ave. 
Pasadena, Calif. 
RYan 1-6997 


SOUTHERN 


6010 Sherry Lane 
Dallas, Texas 
EMerson 8-1358 


EXPORT: 80 Broadway, Suite 4300, New York 5, N.Y. 
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You name the ailoy... E 


we ll produce to your specs. 
—in record time! 


HE watchword of CANNON-MUSKEGON is 
“CONTROL.” Careful selection of the finest raw and CANNON-MUSKEGON 
materials ... rigid melting procedures . . . complete offers you both vacuum and 
air-melting facilities for cobalt-, 


chemical and physical testing facilities, plus closely 
supervised handling — produce alloys to your most ferrous- and nickel-base alloys in 


exacting standards. More than 100 special and stan- a wie variety of cast forms 
dard alloy analyses are produced each year. 

The alloy list above is typical of production “reg- 
ulars’”’ for scores of users in all industrial fields. If 
you don’t see what you need — remember, our facili- 
ties are open to “‘tailor” alloys to your specific needs. 
We'll also recommend proper in-plant handling and 
heat treating procedures to assure the desired physi- 
cal and chemical properties in your final product. 





FOR IMMEDIATE REFERENCE — write for your 
personal copy of Cannon-Muskegon's 6-page 
handbook for metallurgists, giving you data on 
both U!ltraMet and MasterMet alloy service. 





UltraMet alloys are produced in this latest design vacuum 
melting furnace — production center for a virtually un- 
limited variety of high temperature, corrosion resistant 


alloys for severe-stress applications. 
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CANNON-MUSKEGON CORPORATION 


¢ Muskegon, Michigan, U.S.A. 


Mer 
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2873 Lincoln Avenue 
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ay less for more strength! T enzaloy the self-aging aluminum alloy needs no heat treat- 

gent! If your aluminum castings are too large or too intricate for heat treatment, if your heat 

eating facilities-are limited, if'you need superior strength than you get from ordinary heat-treated 
: qT y demand “Federated Tenzaloy” developed .by Federated to meet-the need for a superior 
unineana alloy that’ ages, at room temperature. ‘Tenzaloy eliminates: rejects: due to warpage, 
kpansion, and internal stresses edused by quenching. Tenzaloy finished: properties are stable, 
roved by conclusive test data over a ten year period. No special foundry techniques are required. 
0 fluxes. Castability is excellent with sand cast and plaster molds and many. permanent molds.. 
enzaloy will not “grow,” produces corrosion-resistant castings with excellent polishing character- 
tics and anodizes clear white. Write for Tenzaloy Bulletin No. 103. Federated Metals Division, 


20 Broadway, New York 5. In Canada: Federated Metals Canada, Ltd., Toronto and Montreal. 


EDERATED METALS DIVISION OF 














ENZALOY is one of a complete series of Federated aluminum casting alloys. A new plant in 
lion, Ill. will soon be in production to satisfy the requirements for Tenzaloy in the mid-west. 
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HOW CAN YOU USE THE RARE EARTHS? 


Find new uses through process and product development research 


If you have been curious about the rare 
earths and have wondered if they 
might be useful tools in your own pro- 
duction processes, you may find it re- 
warding to talk with us. 


We can give you a wealth of tech- 
nical data about the high purity rare 
earth and yttrium oxides. And we may 
be able to make suggestions which will 
be helpful to you in exploring potential 
applications of the rare earths. 


The amazing versatility and unique 
characteristics of the rare earths are 
sure to challenge the imagination of 
your research people. It is quite likely 
that through research you may find, as 
so many others have, profitable appli- 
cations for these materials. The wide 
variety of uses for the rare earths is 
indicated by these few examples. 

Neodymium . . . in ceramic dielectric 
applications. 

Cerium . . .a stabilizer against radia- 
tion browning in glass. 

Dysprosium . . . in neutron measur- 
ing devices. 

Gadolinium and lanthanum . . . in 
maser microwave amplifiers. 


Ytterbium, samarium, europium, 


gadolinium and lanthanum . . . as phos- 
phor activators. 


Yttrium oxide . . . in an yttrium iron 
garnet, a ferrimagnetic material, for 
use in microwave equipment. 

Erbium, europium, samarium, dys- 
prosium and gadolinium . . . in control 
rod devices in nuclear reactors. 


Most of the rare earth and yitrium 
oxides, in purities up to 99.99%, are 
available For prompt deliveries in 
quantities of an ounce to hundreds of 
pounds. You can be sure of materials 


needed for production purposes. 


Current prices make high purity rare 
earths attractive and economically 
sound for a wide variety of chemical 
and industrial uses. Lower purity rare 
earths are more attractive cost-wise 
and may be suitable for your purposes. 





a report by LINDSAY 





TYPICAL MAXIMUM IMPURITIES IN LINDSAY PURIFIED RARE EARTH AND YTTRIUM OXIDES 







































































ATOMIC % RARE EARTH MAXIMUM 
NO. atin pial binuais IMPURITIES AS OXIDES 
528 99.99 0.01 Pr, 0.001 Ce. 
a7 Laz03. LANTHANUM OXIDE 529 99.997 0.0025 Pr, 0.0005 others 
215 99.8 0.2 (largely La + Pr + Nd). 
38 Ce02. CERIC OXIDE 216 99.9 0.1 (largely La + Pr + Nd). 
726 9g 1 La + Nd + smaller amounts of 
59 Pr.0,,;. PRASEODYMIUM OXIDE Ce and Sm. 
729.9 | 99.9 0.1 Ce + Nd. 
628 95 1-4 Pr, 1-4 Sm, 0.5-1 others. 
60 Nd203. NEODYMIUM OXIDE 629 | 99 0.1-0.4 Pr + 0.1-0.4 Sm + 0.5 others. 
629.9 | 99.9 0.1 (largely Pr + Sm). 
822 99 0.2-0.7 Gd, 0.2-0.6 Eu, and 
62 $m20;. SAMARIUM OXIDE smaller amounts of others. 
823 99.9 0.1 (largely Nd + Gd + Eu). 
1012 98-99 1-2 Sm + smaller amounts of Nd +- 
63 Eu20;. EUROPIUM OXIDE Gd +-others. 
1011 99.8 0.2 (largely Sm + Gd + Nd). 
928.9} 99 1 Sm + Eu + trace Tb. 
64 | Gd203. GADOLINIUM OXIDE 929.9| 99.9 0.1 Sm + Eu + trace Tb. 
1803 99 1 Gd + Dy + Y. 
65 Tb,07. TERBIUM OXIDE 1805 99.9 0.1 Gd + Dy + Y. 
1703 99 1 (largely Ho + Y + Tb + small 
66 Dy203;. DYSPROSIUM OXIDE amounts of others). 
1705 99.9 0.1 Ho + Y + traces of others. 
1603 99 1 (largely Er + Dy + small amounts 
67 Ho20;. HOLMIUM OXIDE of others). 
1605 99.9 0.1 Er + Dy + traces of others. 
1303 99 1 Ho + Dy + traces Yb and Y. 
68 | Er203. ERBIUM OXIDE 1305 | 99.9 0.1 Ho Py Ao 
1405 99.9 0.1 Er + Yb + trace Lu. 
69 | Tm203. THULIUM OXIDE 1403 | 99 1 Er + Yb + trace Lu 
1201 99 1 Er + Tm + trace Lu. 
70 | Yb203. YTTERBIUM OXIDE 1202 | 99.9 | 0.1 Tm + trace Lu + Er. 
1503 gg 1 Yb + Tm + traces of others. 
71 | bu203. LUTETIUM OXIDE 1505 | 99.9 | 0.1 Yb + Tm + traces of others. 
1112 99 1 Dy + Gd + traces Tb and others. 
39 Y203;. YTTRIUM OXIDE 1115 99.9 0.1 Dy + Gd + traces Tb 
1116 99.9+ Approx. 0.05 Dy + Gd. 











For detailed information and prices, write for our bulletin 
“Purified Rare Earth and Yttrium Oxides” 


PLEASE ADDRESS INQUIRIES TO 


LINDSAY CHEMICAL | )IVISION 


American Potash & Chemical Corporation 


276 ANN STREET * WEST CHICAGO, ILLINOIS 


For more information, turn to Reader Service card, circle No. 366 
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Acres of roof deck panels made from (iss) Galvanized Steel Sheets 
—the zinc stays on 


Acres of galvanized steel roof and floor panels are made at Fenestra’s West Elizabeth, Pennsylvania, 
plant. These panels find use in schools, office buildings, stores, plants and many other types of buildings. 
Fenestra uses USS Galvanized Steel because the continuously hot dip zinc coating remains unbroken 
through all the fabrication processes; cutting, creasing, cold forming, shearing and welding. The zinc 
stays on to provide the high degree of protection desired. 


You can get the same results using USS Galvanized Steel Sheets. Call our local sales office or write 
United States Steel, 525 William Penn Place, Pittsburgh 30, Pennsylvania. 


Unless otherwise ordered, USS Galvanized Steel Sheets are chemically treated to inhibit the formation 


of white oxide—sometimes called wet storage stain. USS is a registered trademark 


United States Stee! Corporation —Pittsburgh 
Columbia-Geneva Steel — San Francisco 


— United States Steel 


United States Steel Supply — Steel Service Centers 
United States Steel Export Company 
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SOLVED: 


Eastwood-Nealley’s chief engineer points out great size of grooved cylinder 


LT ‘ 


by Sandusky 
Centrifugal Casting 





Who else could cast this 22-ton cylinder 
for the world’s biggest wire cloth loom? 


To weave Fourdrinier wires up to 352” wide for the 
world’s newest and largest paper machines, Eastwood- 
Nealley Corp., Belleville, New Jersey, required a cyl- 
inder over 30 feet long. 
Sandusky supplied this 44,685 Ib. roll, centrifugally 
cast of SAE-1030 steel and rough machined to 363” in 
length, 40%” on the O.D., to be used as the backbeam 
on Eastwood's new wire cloth loom. Since the cylinder 
had to be machined with 176 extremely smooth 2” x 2” 
stirs (grooves) in which wire is wound, it had to be 
of flawless quality. Otherwise any voids or inclusions 
exposed by machining would nick the delicate bronze 
strands and cause the expensive wire cloth to fail. 
Eastwood-Nealley’s chief engineer, Clemson A, 






SANDUSKY = 


Bower, asserts: “We chose a Sandusky Centrifugal 
Casting because only Sandusky could make such a 
gigantic cylinder without welding. We were confident 
that our special machining operation would be accom- 
plished without costly re-makes, for in the 12 years we 
have been using them, we never found a single flaw 
in a Sandusky Centrifugal Casting!” 

When cylinders or piping are needed in your design, 
keep Sandusky Centrifugal Castings in mind. We can 
supply cylindrical products from 7” to 54” O.D. and 
up to 33 feet long—made from a variety of alloys in- 
cluding stainless, carbon and low-alloy steels as well 
as copper- and nickel-base alloys. Send for free book- 
let, “Your Solution to Cylindrical Problems.” 


CENTRIFUGAL CASTINGS 


FOUNDRY & MACHINE CO. 
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SANDUSKY, OHIO Stainless, Carbon, Low-Alloy Steels—Full Range Copper-Base, Nickel-Base Alloys 
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from Corning 








It’s cooler inside! 


Sitting behind the controls of this crane 
in a steel mill used to be a hot job. But 
now cab windows are made of 14” pol- 
ished plate that’s fashioned from Pyrex 
brand infrared reflecting glass. 

This glass bounces heat away—trans- 
mission of IRR (infrared) being as low 
as 7%, depending on wave length. Yet 
you can see through these windows since 
about 75% of visible light is passed. These 
IRR windows are strong, chemically 
resistant, and very durable. You can get 
them in sizes up to 30” x 60”. For details 
(along with data on blue observation 
glass, Pyrex brand glass No. 7740, and 
Vycor brand glass No. 7900) ask for 
PE-34, a 4-page data sheet covering flat 
glass properties, specifications, and ap- 
plications. 


Hot rod 


This has nothing whatsoever to do with 
motor cars. Rather our concern here is a 
piece of glass rod that conducts electricity 
and produces heat. 

The rod is 4%” O.D., made of heat- 
resistant glass coated with a metallic 
oxide that’s fired in for permanence. 
Ends are silvered so you can use clip 
contacts. 








NEW, low-watt density heater from Corning 
consists of glass rod, coated with a metallic con- 
ductor, and having silvered ends for attaching 
clip contacts. 


With either a 120 or 240 volt source, 
you have a power output rate of roughly 
50 watts for every 6 inches of rod. 

Someone described this low-watt den- 


sity heater as “‘a non-crystalline, rigid 
wire made of glass.” The big question: 
What can you do with it? So far the 
project development people at Corning 
have come up with hot rods ranging in 
size from 6 to 24 inches. Larger sizes are 
being looked into. 

Seems like a compact heater like this 
should be good for lots of things. We 
await your suggestions and inquiries. 


Working on the same principle of a 
metallic coating that conducts electricity 
to produce heat are panels like this. 





These panels are called Pyrex brand 
industrial radiant heaters. You'll find 
them in use in plants ’round the country 
for drying, heating, baking, curing. 

Main reason for the popularity of these 
heaters is the kind of heat you get. It’s 
uniform, and long wave—5 microns and 
over. 

And long wave heat is very readily 
absorbed. For example, here’s comparable 
performance for a white surface. 


Tem- % radiant 
Source perature energy 
“K absorbed 
infrared lamp 2500 30 
sheathed wire unit 1000 70 
“PYREX” heater 600 90 


With the long wave heat from Pyrex® 
heaters, color is of /ittle importance— 
heating speed is almost constant. 

PyrExX industrial radiant heating 
panels are mounted in an aluminized 
steel frame and come complete with 
built-in reflector, mounting hangers, 
junction box, and leads. 

All the facts about this efficient way to 
get heat are spelled out in Bulletin PE-60. 
Use the coupon if you'd like a copy. 








Inside job 





This combination ventilator and lighting 
fixture is compact and smart looking. 
It's made by Fasco Industries, Inc., a 
Rochester, N. Y., firm. 

Mounted in the ceiling, this fixture 
exhausts stale air and provides illumina- 
tion for bath and/or utility rooms. 

Where do we enter the picture? The 
grille is made of 714”-long pieces of glass 
rod. Glass makes for smooth air flow, 
looks good, and stays that way. 








And the 4”x7” lighting panels are 
Corning No. 66 Alba-lite—an opal glass 
in an attractive fluted pattern. Alba-lite 
diffuses; it stands up to the heat from the 
60-watt lamps. It, too, looks good, and is 
easy to keep clean. 

Suggestion: If anything you make (or 
contemplate making) uses glass parts, try 
Corning. You'll get what you want, when 
you want it, in the quantities you need, at 
a price that makes sense. 

Or as a starter, ask for ““This Is Glass.” 
In its 64 pages you'll probably find some- 
thing you can use. Remember: Corning 
can do almost anything with glass. 


)———- Cenucg means euscarch in Glatt -————------ =" 


wv CORNING GLASS WORKS, 50-12 Crystal Street, Corning, New York 


' 
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STAINLESS SILEL RMESISTS CORROSIVE FUMES! 


VANADIUM 
CORPORATION 
OF AMERICA 


For more information, turn to Reader Service Card, circle No. 405 
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NATIONAL ELECTRIC REPORTS... 


Tapes of Du Pont MYLAR® help improve building- 
wire performance... cut manufacturing costs 


PROBLEM: National Electric Products 
Corp., Pittsburgh, was seeking a higher- 
quality material to replace rubber-filled 
cotton tape used in their building wire. 
At the same time, they were looking for 
ways to cut manufacturing costs. 


SOLUTION: Du Pont “‘Mylar’’* polyester 
film. And ‘‘Mylar’’ costs less on a square 
foot basis than rubber-filled cotton tape. 
Tests proved a tape of “Mylar’’ im- 
mersed in water for 12 hours absorbed 
less than 1 % of its weight vs. 32%, for 


REG. U.S. PAT. OFF. 
BETTER THINGS FOR BETTER LIVING 


. . THROUGH CHEMISTRY 


DU PONT 


MYLAR 
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rubber-filled cotton tape. Building wire 
using 1 mil ““Mylar’’ had 4 times the 
abrasion resistance of wire using 10 mil 
rubber-filled cotton tape. 


RESULTS: Reduced wire diameter and 
weight. In manufacturing,‘‘Mylar’’ per- 
mits additional savings because reduced 
cable diameter requires less braided 
outer covering material. The physical 
toughness of ‘‘Mylar’’ gives extra safety 
against damage by flexing, pinching, 
bending and abrasion. Resistance to 


PROPERTIES OF “MYLAR” 


‘““Mylar’”’ offers a unique combi- 
nation of properties that may help 
you improve performance and 
lower costs of your product. Here 
are two of the many important 
properties for evaluation. 


HIGH DIELECTRIC STRENGTH: Aver- 
age of 4,000 volts per mil .. . average 
power factor of 0.003 at 60 cycles. 


SUPERIOR CHEMICAL RESISTANCE: 
Unaffected by oils, grease, most acids 
and alkalis, moisture and solvents. 


moisture and normal atmospheric oxi- 
dation is improved. 


HOW CAN “MYLAR” HELP YOu? Whether 
you use heavy duty cable, motors, trans- 
formers or miniaturized capacitors, it 
will pay you to investigate the per- 
formance benefits of “‘Mylar’’. Com- 
ponent makers find this tough, thin 
film often costs less on an area basis 
than present insulation. For detailed 
information, send in the coupon. 


*“RIYLAR” is Du Pont’s registered trademark for its brand of polyester film. 


Application 


E. I. du Pont de Nemours & Co. (Inc.) 
Film Dept., Room MM-12, Nemours Bldg., Wilmington 98, Del. 
Please send booklet listing properties, applications . 
and types of ‘‘Mylar”’ polyester film available (MB-11). 
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Company. 





Address 
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Now, machine parts faster than ever before 


. NEW LEDLOY 170 TUBING 


average machining speed 170 surface feet per minute 


Here’s the fastest-machining steel tubing ever produced 
—and only Ryerson has it available for immediate ship- 
ment from stock. Ledloy® 170 is a cold drawn, seamless 
product of low carbon analysis with .15% to .35% lead 
added. It promises a minimum increase of 25% in pro- 
ductivity of machined parts or components. Sizes range 
from 1” to 2%” O.D. with maximum %’” wall thickness. 
Other sizes can be supplied promptly. 


NEW LEDLOY 375 BARS 


average machining speed 375 surface feet per minute 


This newest addition to Ryerson free-machining screw 
steel stocks is the world’s fastest-machining steel. As- 
signing the figure 100 to B-1112 and using this as a base, 
Ledloy 375 has a machinability index of 205 plus. It 
rates about 64% higher than B-1113 and about 20% 
higher than Ledloy 300. 

Ledloy 375 bars presently in Ryerson stocks include 
rounds in sizes from 4" to 1”, hexagons 4” to %”. 

Ask your Ryerson representative for complete details 
on these new steels. And call Ryerson for an unequaled 
selection of cold finished bars and tubing, including the 
largest stocks of Ledloy 300 (also known as Ledloy A) 
and Rycut® leaded alloys—the fastest machining in 
their carbon ranges. 





Principal Products: Carbon, alloy and stainless steel — bars, structurals, plates, sheets, tubing — aluminum, industrial plastics, metalworking machinery, etc. 


JOSEPH T. RYERSON & SON, INC. PLANTS AT: NEW YORK * BOSTON * WALLINGFORD, CONN. ¢ PHILADELPHIA * CHARLOTTE * CINCINNATI * CLEVELAND 
DETROIT * PITTSBURGH * BUFFALO * INDIANAPOLIS * CHICAGO « MILWAUKEE « ST. LOUIS « LOS ANGELES * SAN FRANCISCO * SPOKANE « SEATTLE 


Part produced from Ledloy 170 Tubing for 


NEW LEADED STEELS 
FROM RYERSON 





ite 4 


machining-comparison at National Metal Show. 


MACHINING COMPARISON* 
Ledloy 170 Tubing vs. Nonleaded Tubing 






































Ledioy 170 MT-1015 

Speeds Feeds Speeds Feeds 
Center drill 172 s.f.m. .005” 110 s.f.m. .005” 
Form tool 172 s.f.m. .0008” | 110 s.f.m. .0008” 
Boring tool 172 s.f.m. .007” 110 s.f.m. .007” 
Cutoff 172 s.f.m. 0013” | 110s.f.m. .0013” 
Thread 27 s.f.m. “ 20 s.f.m. _- 
Tap 18 s.f.m. — 12 s.f.m. -— 
Production time 35 seconds 49 seconds 














* As demonstrated at National Metal Show, Cleveland, 1958. 
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ASSURE UNIFORM DAMPING, 
USE STABLE SILICONE FLUIDS 


You can be sure of maximum stability 
and uniform performance when you 
specify silicone fluids for damping, 
springing or driving media. The new 
accelerometers developed by AiRe- 
search Division, The Garrett Corpora- 
tion, provide a good example. 


With Dow Corning 200 Fluid serving as 
the damping medium, these spring-loaded 
potentiometer type accelerometers main- 
tain a high degree of accuracy and reli- 
ability at temperatures ranging from —65 
to 350 F. The accompanying table makes 
it easy to see why. The silicone fluid’s 
near-constant viscosity over the operating 
temperature span of these units, plus excel- 
lent resistance to oxidation and to break- 
down due to mechanical shear, offered 
AiResearch just the right combination of 
properties for high accuracy, low main- 
tenance and long service life. 





Mi DOW CORNING 200 FLUID 


Available models, that range from 1g to 
10g, may be substituted without need of 
adjusting or calibrating associated equip- 
ment—an advantage attributable to versa- 
tile Dow Corning 200 Fluid. No. 583 





PHYSICAL PROPERTIES OF 
- DOW CORNING 200 FLUID (50 Centistokes) 























Viscosity in SSU, at 1OOF _________.-- 185 
= Viscosity-Temperature Coefficient’ __.. 0.59 
a PPM inasakeeileuvbcdeisess —67 F 
Boiling Point 
7 at 0.5 mm Hg pressure -.....---- 482 F 
= Flash Point®, 
SLE, ec na<numconenecanedaw 535 
~ Thermal Conductivity* _......---- 0.00036 
Coefficient of Expansion 
EL ee 0.00104 
Surface Tension, dyne/em _-.---.---- 20.8 
Specific Gravity, 25C/25C _...._--- 0.960 
1 1—V210 F 
V100 F 


2 Pour point ASTM D97-39, sections 5 to 7. 
3 Open Cup, ASTM D92-33. 

4 g-cal 
sec x cm2 x C lla 
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MASTER CYLINDER 
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PUSH ROD 


AIR INLET 


DASH PANEL SEAL ae 
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BRAKE PEDAL SUPPORT BRACKET 









POWER LEVER PIVOT 
POWER LEVER 
BRAKE PEDAL PIVOT 


PUSH ROD ADJUSTING 
ECCENTRIC LEVER 


AIR VALVE BUTTON 


TRIGGER 


VALVE ADJUSTING 
ECCENTRIC 


BRAKE PEDAL 


ome PEDAL PAD 











HOW TO LUBRICATE AND 
PROTECT RUBBER PARTS 


What one material can you specify to 
lubricate rubber parts and protect them 
during assembly, storage and rugged 
service? Kelsey-Hayes engineers will 
tell you it’s Dow Corning Valve Seal. 


For over six years, Kelsey-Hayes Co. has 
been using this silicone compound on the 
rubber diaphragms and seals in its auto- 
motive power brake assemblies for trucks, 
buses and passenger cars. Nonreactive to 
both natural and synthetic rubber, a light 
coating of Valve Seal lubricates the parts 
and keeps them soft and pliable; it 


increases their efficiency and extends their 
service life. 


In addition, company engineers report, 
this silicone compound has reduced dam- 
age to the delicate rubber parts during 
assembly, and has made it easier to slip the 
parts in place. 


Nonbleeding, nongumming and _ nonoxi- 
dizing, this silicone compound is virtually 
indifferent to heat or cold. As a result, it 
provides efficient lubricity even after long 
service at temperature extremes. No. 582 





Santa Claus Gets An 


They say St. Nick stops fretting over 
his big stock of colorful toys when his 
helpers discover how efficiently Dow 
Corning Silicones lubricate the plastic 
parts and keep them in good working 
order. 


Santa’s helper in this instance is Knicker- 
bocker Plastics of Los Angeles, producer 
of a popular, 2-way water pistol for junior 
spacemen. Knickerbocker’s (Cont. Pg. 2) 


Assist From Silicones 
sone 
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OXYGEN REGULATOR 


PRESSURE 





DEMAND 


SILICONE RUBBER PARTS RESIST 
PROLONGED EXPOSURE TO OXYGEN 


New evidence of the exceptional oxida- 
tion resistance of Silastic®, the Dow 
Corning silicone rubber, is the long life 
of Silastic parts in oxygen regulators 
produced by the Pioneer-Central Divi- 
sion of Bendix Aviation Corporation, 
Davenport, Iowa. 


These sensitive mechanisms, which con- 
trol the mixture and flow of life-sustain- 
ing oxygen to airmen at high altitudes, 
utilize many rubber parts for valve seats, 


SILICONE FLUID (Continued) 

records over the past five years clearly 
show that the farther and more accurately 
these pistols shoot, the better they sell. 





Design problem: how to keep the tight- 
fitting parts in these mass-produced pis- 
tols from binding while holding to the tol- 
erances required for best performance. 


Knickerbocker’s solution: apply a drop 
or two of Dow Corning 200 Fluid to the 
pistol’s wearing parts. The nonoxidizing, 
nongumming silicone fluid provides just the 
right amount of lubricity to keep the plas- 
tic parts from binding for the entire life- 
time of the water pistol. 


Result: no misfires; more sales. No. 584 





sensing diaphragms and static seals. When 
made of organic rubber, they deteriorated 
so rapidly that both military and com- 
mercial regulations required that a serv- 
ice record be kept on each part. 


This meant frequent dismantling of equip- 
ment to replace outdated parts — a time- 
consuming, costly operation. Some parts, 
held in storage for long periods, were 
scrapped even before going into service. 


Made of Silastic, however, these parts are 
relatively unaffected by exposure to pure 
oxygen. They show no change in proper- 
ties long after organic rubber parts have 
hardened and cracked. They retain excel- 
lent elasticity, low compression set and 
hardness over the full operating tempera- 
ture range from —65 to 160 F. Their long 
service life has _ substantially reduced 
replacement and overhaul costs on oxygen 
regulators, according to Bendix engineers. 


Parts featured in this application are made 
of various low-temperature Silastic com- 
pounds to achieve desired properties. Other 
Silastic compounds with exceptional 
resistance to fuels, oils and solvents are 
also finding growing use in the aircraft, 
automotive, appliance, electrical and 
process industries. No. 585 





new literature 
and technical data 
on silicones 


How equipment can be designed to increas: 
production, reduce maintenance and save ij; 
space and weight is told in a 30-minute, fu! 
color, sound movie, More Muscles for Tomorrow 
Get a folder explaining how to arrange for « 
showing by circling No. 58¢ 


| Stop sticky products from sticking. Paper and 


paperboard with a Syl-off anti-adhesive coating 
pulls away cleanly, easily from all gummy and 
tacky materials enabling you and your customer 
to save time and money. Approved sources 
and manufacturers of boxes, bags, innerliners, 
wrappings and interleaving sheets with Syl-off 
coatings are listed in individual bulletins for 
quick, easy reference. No. 587 


Simplify design, improve performance, cut costs, 
and add new sales appeal to your products with 
Dow Corning Silicones. A sixteen page, cross 
indexed Guide to Dow Corning Silicones filled 
with data and illustrations suggests numerous 
ways to do this. No. 588 


Easy-to-use encapsulating materials now com- 
mercially available for electrical and electronic 
equipment. A combination of suitable fillers with 
solventless silicone resins provides an encapsu- 
lating material that has good pot life and, on 
curing, sets to a solid mass having good electri- 
cal and physical properties that assure long serv- 
ice life at elevated temperatures. No. 589 


we 


More flexibility in design is possible by specify- 
ing Dow Corning 44 Grease in ball-bearing 
equipped fans, motors, and similar units for high 
ambient temperature locations. This silicone lubri- 
cant offers improved resistance to oxidation, ther- 
mal decomposition and shear breakdown. A four- 
page brochure gives pertinent facts. No. 590 


To bond silicone rubber more effectively to metal 
or to itself, Silastic Adhesive S-2200 is easily 
applied and vulcanizes quickly. Tests affirm its 
marked superiority over previously available 
adhesives. No. 591 


Need more serviceable plastic parts? Dow 
Corning silicone molding compounds offer out- 
standing physical and electrical properties, are 
specified by designers for a variety of applica- 
tions where organic plastics fail within a rela- 
tively short time. No. 592 
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of all MI/DE subscribers ... 


| 
| 1958-1959 MATERIALS SELECTOR 


The year’s biggest boon to those time-pressed engineers, 








ho | designers, and other technical men who select and specify 


engineering materials, forms and finishes! This new 


MATERIALS SELECTOR is more than 50 editorial pages 


yf bigger than last year’s edition. 





All editorial pages in the MATERIALS SELECTOR are in 


data sheet form to provide you with quick comparisons of 





properties and applications of hundreds of metals; non- 
metallics; forms and shapes; and finishes and coatings. 


| Keep the SELECTOR on your desk for ready reference. 


You'll find it a real time saver. 





| The MATERIALS SELECTOR is available to Materials in 


Design Engineering subscribers only. It is not sold separately. 


MATERIALS IN DESIGN ENGINEERING 


A REINHOLD PUBLICATION 
430 Park Avenue - New York 22, N. Y. 
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Proper Words in Proper Places. . . 


Covers books, journals, 
manuals, graphic aids... 


1 TECHNICAL EDITING 


Here are the basic concepts and oper- 
ating practices of internal communica- 
tions, journal editing, book publishing, 
and graphic aids presentation for all 
technical fields. The contributors are 
leading authorities, and they provide 
ideal guidance for both the experienced 
and beginning editor. This book is 
much more than a copyreading man- 
ual; it deals with editing as a primary 
communications step. It relates the 
documents of all technical areas to the 
cardinal purpose of serving the poten- 
tial reader. There is also emphasis on 
how to work with authors. This is the 
first time that every technical editing 
principle has been brought together in 
one place. The coverage of subjects 
and techniques is thoroughly up-to- 
date. The book serves the experienced 
technical editor, the management of 
technical industries and agencies, the 
fledgling editor, and the technical stu- 
dent who is attracted to editing as a 


profession. 
1958, 288 pages, $5.75 


Do it right the first time... 
2 INFORMATION AND 


Edited by 

B. H. WEIL 
Chief Editor, Technica 
Information Division 
Esso Research and 
Enginering Company 








COMMUNICATION PRACTICE 


IN INDUSTRY 


Immediate answers to every communi- 
cation question are clearly provided 
here in the best handbook style. Nine- 
teen chapters cover the entire subject 
for technical organizations of all kinds. 
Several leading experts contribute val- 
uable directions for the most efficient 
handling and transmission of data, in- 
formation and ideas. Whether you 
want to design data tables, classify 
material, edit a report, or abstract 
articles—this is the one book that 
shows you how to accomplish the 
numerous tasks involved with modern 
communications. By the very nature 
of its material, it also provides ideas 
and suggestions for improving com- 
pany or institutional communications 


programs. 
1958, 310 pages, $8.75 
Write what you mean... 


Edited by 
T. E. R. SINGER 


Technical Information 
Consultant 





3 BETTER REPORT WRITING 


by WILLIS H. WALDO 


Technical Editor, Research Dept. 


Organic Chemicals Div., Monsanto Chemical Co., St. Louis, Mo. 


Here is fingertip help with the chronic 
problems of scientific expression for 
all technical report writers. This handy 
desk guide presents authoritative facts 
on the important details of effective 
scientific composition, style, division of 
reports, tables, illustrations, and use of 
words. The book is purposely written 
as a quick reference instead of a class- 
ical exposition of technical English. It 
simplifies the solution of writing prob- 
lems for all technical authors. Three 
appendices condense a vast amount of 
information on abbreviations, symbols 
and hyphenation. This is the first 
easily readable guide in book form for 
the practicing report writer. What- 
ever field of technical endeavor you’re 
reporting, this handbook contains 
much profitable information for you. 


1957, 239 pages, $4.75 
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Say what you mean... 


4 ORAL COMMUNICATION 


of Technical Information 

by ROBERT S. CASEY 
W. A. Shaeffer Pen Co., Fort Madison, lowa 

: Methods of effective speaking for al- 
most all situations are assembled here 
in “how-to” manner for technical men. 
Beginning with the bridges and bar- 
riers to effective communication, the 
book then takes up the actual problems 
involved and how they are solved. It 
covers organization of material, com- 
position, delivery of formal and im- 
promptu speeches, and the use of me- 
chanical aids such as recordings and 
slides. How to preside at meetings, 
talk science to laymen, give technical t 
legal testimony, and converse socially E 
are covered in helpful detail. Empha- 
sis is on the special needs of technical 
subject matter, but the techniques of 
organization and delivery apply to all 
speaking events. One valuable section 
reviews the most common errors in the 
speech-writing of chemists and engi- 
neers. It is doubtful that a more use- 
ful handbook for speakers in the tech- 
nical field has ever been published. 


1958, 207 pages, $4.50 


Quick, convenient guide to thousands 
of difficult technical words .. . 


5 HAWLEY’S 


TECHNICAL SPELLER 
by GESSNER G. HAWLEY 


Executive Ed:ror, Reinhold Book Division 


and ALICE W. HAWLEY 
Consulting Editor 
Contained in this handy book is a wide selection of technical 
words used in the fields of chemistry, physics, electronics, 
engineering, biology and medicine. Also included are many 
common words of troublesome spelling which repeatedly | 
occur in technical writing and corres- 
pondence. Many of these words, such | 
as names of complex chemicals and 
proper names, do not appear in desk- 
size dictionaries. Recommended word 
divisions are indicated, and easily con- 
fused meanings or spellings are ex- 
plained in footnotes. Writers of tech- 
nical letters and reports, advertising 
copy, scientific articles and books will 
want this quick-reference ide con- 
stantly within handy reach. Secre- 
taries who take technical dictation or 
transcribe manuscripts will find it a } 
wonderful time-saver. 
1955, 160 pages, $2.95 
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Free Examination Order Coupon 


REINHOLD PUBLISHING CORPORATION 
Dept. M-378, 430 Park Avenue, New York 22, N. Y. 


Send me the book(s) | have encircled below for 10 days’ FREE 
EXAMINATION. In 10 days, | will either return the book(s) and 


owe nothing, or will send you full price plus postage. 


1 2 3 4 5 
NS hha Tabb Wee is eusis Sabha needs <wnhepeerVenen napehsssderweeeabens 
ccd tntcevinisdnbeiVaseetlvvencindasnpeusy, sevgescrsasesssdnnedeneses 
EPO IEDR, 5 Sh Aine go vthecnpeberoresscceccccsevcsscees STATE.......'.0 


SAVE MONEY! You save shipping charges by enclosing payment with order. 
Same return privilege; refund guaranteed. Please include 3% sales tax on 
N. Y. C. orders. Do not enclose cash! 


For more information, turn to Reader Service card, circle No. 502 
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Just Published! 


Effects of 
RADIATION 
on Materials 


Edited by J. J. HARWOOD, U. S. Office of Naval 
Research; HENRY H. HAUSNER, Consultant to The 
Martin Co.; J. G. MORSE, Nuclear Div., The Martin 
Co.; and W. G. RAUCH, U.S. Office of Naval Research 


1958, 362 pages, $10.50 


The changes that radiation produces in metals, ceramics, 
plastics and a wide variety of other materials are thor- 
oughly covered in this momentous new book. It contains 
the papers delivered at the radiation effects colloquium 
jointly sponsored by the Office of Nava] Research and The 
= Company at Johns Hopkins University in March 
1957. 

Twelve leading authorities analyze the results of their 
own actual experiments with various materials. Solid state 
physicists classify fundamental and qualitative effects 
according to type. Metallurgists and chemical engineers 
make a quantitative evaluation of radiation effects on 
physical properties. The book also includes current con- 
cepts of radiation effects and discusses experimental ap- 
proaches to radiation studies. 

The outstanding authorship, and the subject’s time- 
liness and importance establish this book as a milestone 
in technica] literature. An extensive bibliography brings 
together the enormous amount of literature on the subject 
from every part of the world. 


CONTENTS AND CONTRIBUTORS: 


Defects in Solids and Current Concepts of Radiation Effects—G. J. 
DIENES, Brookhaven Nationa! Laboratory. 

Experimental Approaches to Radiation Studies—Radiation Sources and 
Desimetry—J. C. WILSON, Oak aoe National Laboratory. 

Radiation Effects on Physical and Metallurgical Properties of Metals and 
~~ S. BILLINGTON, Oak Ridge National Laboratory. 

Influence of Radiation Upon Corrosion Behavior and Surface Properties 
of Metals and Alloys—M. SIMNAD, General Atomics. 

Effects of Radiation on Electronic and Optical Properties of Inorganic 
Dielectric Materials—R. SMOLOCHOWSKI, Carnegie Institute of Technology. 

Effects of Radiation on Semiconductors—H. Y. FAN and K, LARK- 
HOROVITZ, Purdue University. 

Cores, Liquid Coolants and Control Rods—C. E. WEBER, General Electric 
Co. (Knolls Atomic Power Laboratory). 

Moderators, Shielding and Auxiliary Equipment—G. R, HENNIG, Argonne 
National Laboratory. 

Experimental Techniques and Current Concepts—Organic Substances— 
M. BURTON, University of Notre Dame. 

Effects of Radiation on Behavior and repertion of Polymers—A. CHARLES- 
BY, Tube Investments Ltd., Cambridge, England. 

Kinetics of the Gamma-iInduced Graft Copolymerization of Vinyl Acetate 
to Teflon—A. J. RESTAINO, Nuclear Div., The Martin Co. 

Bibliography—H. FRIEDEMANN. 


Examine It Free for 10 Days 
MAIL THIS COUPON TODAY! 


REINHOLD PUBLISHING CORPORATION 
Dept. M-382, 430 Park Avenue, New York 22, N. Y. 


Please send me a copy of EFFECTS OF RADIATION ON 
MATERIALS for Free Examination. After 10 days, I will 
send you $10.50 plus shipping costs or I will return the 
book and owe nothing. 


DOANE o ccicrccccccccsccccccccccceesecccccsccescoecescecs covcccecccocosscccess 
ABOREES cece ccsccccccccccccccceccccccccccctoccoccccccssosccccoesoosccccccces 
CITY & TONG vedscccccccccccecccccccccscccsecccccece STATE. .cccccccccccccees 


SAVE MONEY: Enclose $10.50 with order and Reinhold pays all shipping 


costs. Same return parviene Please add 3% sales tax on N.Y.C. orders. 
DO NOT ENCLOSE CASH! 


For more information, turn to Reader Service card, circle No. 508 
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$1064 Overhauls Aircraft Generator at Factory 
$60 To Rhodium Plate Commutator, Slip Rings 


WHICH ONE WOULD YOU PREFER? 


Dalic plating makes 
the difference. Using 
a@ specially devel- 
oped rhodium plat- 
ing solution and 
Dalic selective plat- 
ing equipment, use- 
ful operational time 
of the main gener- 
ator of a bomber 
has been increased 
to some 350 hours. = 
Formerly, time be- § 
tween mandatory 
overhauls was only 
about 70 hours. 








SAVINGS: Two or three overhauls, at $1,064 each, plus cost of 
time and labor to remove and reinstall generator. 


If you’re concerned with military or civil aircraft, missile con- 
trols. servos, high-quality electrical eauipment, investigate rho- 
dium plating with Dalic equipment. It offers the following ad- 
vantages: 


Longer commutator life @ Reduced contact resistance @ 

Higher starting and running torques @ Elimination of static 

and noise in radio and other electronic equipment @ Re- 

duces temperature by as much as 80° C_ e Increased 
power/current ratio @ 


For further information on Dalic plating, write to: 


MARLANE DEVELOPMENT CO. 
153 East 26th Street 
New York 10, N. Y. 


OHIO METACHEMICAL, INC. 
2742 Second Street 
Cuyahoga Falls, Ohio 


PIDDINGTON & ASSOCIATES LTD. D & S AVIATION CO., LTD. 
3219 East Foothill Blvd. 671 Lauretides Blvd. 
Pasadena, Calif. Pont Viau, Quebec 


DALIC METACHEMICAL LTD. 
121 Judge Road 
Toronto, Ontario 








Here’s latest information on a 
phenomenal new structural material! 


FIBERGLAS 
REINFORCED 
PLASTICS 


Edited by 
RALPH H. SONNEBORN 


Technical Service Dept., 





Plastics Reinforcement Division, 
Owens-Corning Fiberglas Corporation 











1954, 250 pages, $4.50 





This valuable book offers the first 
complete treatment ever published on 
the subject of reinforced plastics, the 
amazing post-war structural material that has found its way 
into scores of new industries and products. 

Written for both design engineers and executives in the 
materials industries, the book covers in full detail the resins 
and glass reinforcements used in reinforced plastics, molding 
techniques, inspection and testing, properties, and design 
considerations. 

This important book will provide all those concerned with 
reinforced plastics—molders, materials suppliers, government 
agencies, engineers—with a wealth of information never be- 
fore available in a single volume. 


Order now for 10 days’ FREE EXAMINATION 
REINHOLD PUBLISHING CORPORATION 
Dept. M-381, 430 Park Avenue, New York 22, N. Y. 


For more information, turn to Reader Service card, circle No. 509 
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Use this index for the latest information on how and where to use 


materials, forms and finishes 


. .. because more companies advertise these 


products in MATERIALS IN DESIGN ENGINEERING than in any other magazine. 
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The double frame of this ice cream 


cabinet lid—including hinge, lip seals 
7 and knobs—is a one-piece molding 
of neoprene synthetic rubber. Stain- 
less steel panels and urethane foam- 


> 





in-place insulation complete the de- 
sign; not a single fastener is required. 


wove o 


Bottom panels are molded into the 
vulcanized neoprene frame. Neo- 
prene adhesive is applied to the in- 
‘ terior surfaces of the steel panels and 

urethane foam is poured into the 
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ELASTOMERS IN ACTIO 





REG. y. 5. pat. OFF 


Better Things for Better Living 
... through Chemistry 


No fasteners needed: hinged lid assembled 
within one-piece neoprene frame 


cavities. The foam sets at room tem- 
perature to provide a lightweight in- 
sulation and stiffener. Tests of this 
lid have included 200,000 slammings 
with no flex-cracking in the neoprene 
hinge or other damage to the unit. 


Du Pont neoprene is specified for 
the frame because it offers good 
mechanical properties; resistance 
to butterfat, shortening and fruit 
acids; and resistance to strong de- 
tergents and hot water. The frame 


HYPALON® - 
VITON 


TRADEMARK 


(_] | am particularly interested in 








NEOPRENE FRAME 
AND HINGE MOLDE 
AS INTEGRAL UNIT 





URETHANE FOAM 


NEOPRENE 


STAINLESS STEEL SHEETS 





is easy to clean and has no crevices 
to catch dirt. 


Investigate the design possibilities 
It has a combination 
of properties which mean superior 


of neoprene. 


performance for many products: 
properties including resistance to oil, 
heat, many chemicals and weather. 
Send the coupon for more informa- 
tion on neoprene and two new 
Du Pont elastomers: HYPALON® and 
VITON. 





(| Send me a free copy of The Du Pont Elastomers (a review 


of properties of neoprene and HYPALON). 


| Add my name to the free mailing list of the 
Elastomers Notebook (contains articles based 
on uses of Du Pont Elastomers in industry). 


E. |. du Pont de Nemours & Co. (Inc.) 
Elastomer Chemicals Dept. MM-12 
Wilmington 98, Delaware 


For more information, turn to Reader Service card, circle No. 371 
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NOW IN OPERATION | 


New warehouse to make your Timken® 
graphitic tool steel and 52100 tubing 
shipments faster than ever 


OW you can get shipments with more speed than ever 

before because our new warehouse for Timken® 

graphitic tool steels and 52100 tubing has speed built in. 
Here’s how the new warehouse helps you: 


WITHIN 24 HOURS of the time we get your order, we can 
have the material on its way to you with the help of ultra- 
modern handling equipment and methods. 


FEWER DELAYS EN ROUTE. We built our new warehouse 
on main railroad and truck routes in Canton, Ohio, for 
faster shipping. 


ALWAYS A FULL STOCK. Moving steel to the warehouse 
now takes only minutes because mill and warehouse are 


TIMKE 


TRADE-MARK RI 


side-by-side. This makes it easier to maintain full ware- 
house stocks. 


WIDE SELECTION OF STEELS. From the new warehouse, 
you can choose from over a hundred sizes of 52100 tubing 
and fifty sizes of 4620 tubing. Graph-Mo®, Graph-Air®, 
Graph-Tung®, and Graph-Al are available in more than 
one thousand sizes. You can get Graph-Mo in hot rolled 
bars, rounds, squares, precision ground flats, billets or 
hollow-bar. 

Now, more than ever, when you want these steels fast, 
phone or write your order to The Timken Roller Bearing 
Company, Steel and Tube Division, Canton 6, Ohio. 
Cable: ‘““TIMROSCO”’. Tapered Roller Bearings, Alloy 
Steels and Seamless Steel Tubing, Removable Rock Bits. 


=STEEL 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 


For more information, “S B92" circle No. 451 














